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PREFACE
The fishing industry is the most outstanding part of the financial
growth and development of Gujarat as it has the largest coastal line in
India. Gujarat has a vibrant potentiality fishery development. More ever,
Gujarat is well known to be heterogeneous with respect to inland water
resource. The people residing along the coastal belt of the state, the rivers
lakes and reservoirs have been found traditionally engaged in fishing for
the immemorial time but due to vegetarian food habits, religious restrains
the domestic demand of it is very low, compared to other states as a result
of it a major part of fish and fishery products produced in the state goes
out either to other states or to foreign country.
Gujarat has commercially important varieties of fishes like Pomfret,
Hilsa, Bombay duck, Ribbon fish, Catfish, Rays, Cuttle fish, Shrimps etc.,
so Gujarat possesses a vast resource with favourable climates and
environment condition for flourishing fish production through aqua
culture. Due to awareness in fishing the state has exported 123213 metric
tone of processed marine fish and fish products worth rupees 570.57 crore
to Japan, China, USA and other countriesin 1996-97. It shows that if
Government take proper measurements the fishing industry can be fully
developed, so the economy of Gujarat as well as India will automatically
uplift.
The fish contains a lot of protein and high calories. The deficit of
protein is largely seen in poor families of the country. If they are made to
aware fish they can enrich their protein as well as they can also make
money from fish related business.
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For the research productivity analysis the Seafood industry has been
chosen by the researcher with following objectives.
ä This industry satisfies one of the basic needs of the mankind, as need
of food.
ä It provides employment to a number of poor fishermen and other
people involved in this industry.
ä This industry has its own economical importance too as it earns us
invaluable foreign exchange.
ä This industry is very often facing the bulish and bearish situation.
Seven seafood industries have been selected for the purpose of
productivity analysis. The data has been collected from the audited annual
reports of the selected units from the year 1996-97 to 2002-03. In additional
to the data, various publications have been collected from various
Government offices like MPEDA, Office of the Commissioner of Fisheries
Government Gandhinagar, GFCC, etc. and the other publications
regarding seafood industry.
In order to judge the productivity of sea food units with the help of
annual audited accounting data 1996-97 is considered as base year for this
study. The productivity analysis has been carried out by adopting various
techniques such as productivity ratio of out put to input, productivity
index, trend analysis etc. The hypotheses have been tested during the
course of study. Which are based on Chi-Square test, F-test one-way
analysis of variance and Kendall’s coefficient of concordance test.
The entire work has been divided into eight chapters. The first
chapter containing the overview of the fishing industry. Second chapter
deals conceptual frame work of productivity. The third chapter devoted to
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research methodology. The fourth deals with material productivity, fifth
for labour productivity, sixth for overhead productivity, seventh for total
productivity and eight chapters for summary finding and suggestions.
The present work has been completed under the excellent guidance,
supervision and accurate observation of Dr. Daxaben C. Gohil, Associated
professor, Dept. of Commerce & Business Management, Saurashtra
University, Rajkot. Words cease to be inadequate to express my sense of
indebtedness to her for her generosity as she allowed me to work under
her guidance. Her positive attitude and kind co-operation has always
encouraged me to complete this study.
I would like to express my sincere thanks and gratitude to Dr.
Pratapsinh L. Chauhan professor and Head of the Department of MBA,
Saurashtra University, Rajkot. He always inspires me whenever I require
his guidance. This work could not have created and attained this standard
without his concrete guidance.
I place on record my sincere thanks, deep sense of gratitude to
managing authority of my college for kind co-operation in making this
research possible.
I am also thankful to my colleagues Prof. Bipinbhai Parmar, Prof. B.
B. Gohil and other for their whole hearted support and helping me in my
endeavour. I deeply express my thanks to Prof. S. J. Parmar Department of
Commerce and Business Administration Saurashtra Univesity Rajkot, Prof.
Nayan Tank, Gurukul Mahila College Porbandar, Dr. A. D. Dholakiya
(Fisheries College Veraval) with whom I discuss on various aspects of my
research work and was benefited by their valuable suggestions.
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Porbandar for extending his full support in data collection. My
acknowledgement of thanks is due to Mr. Sudhirbhai Chaudhary
(Industrialist) for supporting me in providing information regarding the
industry.
I am also thankful to my elder brother Rajendrasinh R. Parmar
F.C.A. Veraval for providing me necessary guidance and valuable help in
my research job. I should not forget to express my thanks to my wife Mrs.
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1CH APTER-1
OVERVIEW OF THE SEAFOOD INDUSTRY
A. SEAFOOD INDUSTRY OF THE WORLD
B. FISHERY INDUSTRY IN INDIA
C. GUJARAT STATE FISHERIES
21. INTRODUCTION :
Seafood industry is important sector of our national economy as well as
world economy. This sector has been developed not only in India but in
foreign countries like China, Brazil, U.S.A., Japan and Indonesia also.
As population grew, people tended to settle near sea or large river
systems where fish and shellfish were already abundant as food and sea-lanes
became important for commerce, trade, communication, and transport. In the
business of seafood the need for more food and bigger fish motivated
fishermen to develop new techniques, design and more efficient method of
fishing. As a result of large catches, the fishing enterprise expanded from a
small boat, local business to international transaction.
Traditionally the fishing was often the reason, accidentally or not, for
new lands, finding new travel routs using trade as an excuse for expansion.
As nations organized large fishing fleets, they become sea powers.
The enormous fishing grounds of the North Atlantic attracted European
fisherman toward westward even before 1500. If we look into the fishing,
commercial fishing was the first industry of the new world, when the Codfish
was brought out of Grand Banks of the Newfound Land. At that time this fish
where so numerous that in the early 1600, the Englishman Bartholomew
Gosnold named near by peninsula as Cap Cod. There the fish were salted and
packed in barrels and shipped back to England. We can see the state seal of
Massachusetts had a codfish as a symbol on the crest of the shield.
The fishing industry is diversified and many segments developed
independently at national and international level.
A good illustration about the catching of fish and angling is found in
the old books of Christian and Hindu mythology. In the ‘book of Job’ written
presumably in 1500 B. C., there are many passages referring to use of hooks,
3bars, iron etc. for fishing. The use of fish in India dates back to the millennium
B. C. fish remains with cut marks and sign of the use, have obtained from
excavations at Mohanjodero and Harappa of Indus Valley Civilization
(2500B. C.-1500 B.C.)[1] is said to be founder of fishery science . King
Somesvara, the son of Vikramaditya-VI who composed the book
Monasoltatara, in A. D. 1127 was the first writter and has recorded the
common sport fish of India. In medieval Indian history good illustrations of
catching fish are also found in Akbarnama . [2] The first modern writer on
Indian fishes was Bloch whose splendid work Auslandiche Fische was
published in 1785.[3]
2. THE DEVELOPMENT FISHING INDUSTRY OF THE WORLD:
2.1 The Fish -Curing Industry:
The fish– curing industry of the North Atlantic coast of North America
dates back the year 1500 at least, and legends of activities go back even earlier.
At this stage fish-curing industry was carried on for more than hundred years
before there was a permanent settlement. As early as 1580 more than one
hundred ships from Europe were salting cod in this area. Newfound land
was colonized because of the fish-curing industry. Which remains a factor in
the province of economic life.
The trade in salt fish stimulated other industries, and capital was
gradually accumulated so that the colonists could go into the shipping
business. Before the end of the sixteen-century, more efficient, faster vessels
were developed to meet the needs of an expanding fishery.
The fish curing industry continued to grow and prosper, dominating
the economic life of the New England colonies in the late seventeenth and
early eighteenth centuries. The larger amount of money to be made led to
4disputes between the British and the French over fishing grounds and fish-
curing grounds.
The disputes did not end with the ousting of France, but continued
between the New England colonists and the Englishman. The English
Parliament in 1775 prohibited the New England colonist from trading directly
with foreign countries and prevented New England vessels from fishing on
the banks off Newfoundland, in the Gulf of St. Lawrence, and on the cost of
Labrador and Nova Scotia where they had been accustomed to fishing. This
restriction meant ruin to the New England fish – curing industry, and the
edict was one cause of the Revolutionary War.
The New England fish-curing industry generally prospered under the
new republic and was able to secure salt-cod markets in southern Europe and
the Mediterranean. Disputes again arose with Great Britain over trade, the
interpretation of fishery rights, and the imprisonment of American fisherman
and seamen into the Royal Navy. Restrictions and embargoes were imposed
by both Great Britain and the United States, resulting in a decline in the salt-
fish industry after 1807. The War of 1812 almost ruined the industry, the war
so unpopular among shipping, commercial, and fishing groups that there was
a move toward succession in some New England states.
At the end of the War of 1812 the British claimed that the war
abrogated the treaty of 1783, the United States claimed that the treaty was
valid. The tension eased by the signing of a new fishery convention in 1818.
Trouble occurred less frequently during the last decades of the nineteenth
century as refrigeration developed and wider markets were created in the
United States for fresh, making salting and drying of fish on the northeastern
coast.
52.2 Fish Canning:
A overview of the U. S. fish-preserving industry’ during the past
century shows decline in production of cured fish but almost continuous
growth in the canning industry.
The first record of canning seafood in the United States was in 1815
when Ezra Daggert and Thomas Kensett canned salmon, lobster and oysters
on a site near what is now Battery Park in New York City. In 1825 Kensett
applied for U. S. patents but these patents were not granted until some ten-
year later, presumably because patent official doubted the idea &
practicability. For year following these early canning operations there was no
significant development in seafood canning. The pioneer development of the
industry in the Chesapeake Bay area the first important canning center, is due
to his efforts. Others are said to have engaged in industry in the Baltimore
area before Kensett, and it is believed that oyster canned as early as 1895.The
systematic effort at large scale development, however was made by Kensett in
1844.
Tin containers for packaging processed food were first used in the
1840s. Sardines were first canned in Maine about 1850, a turtle cannery was
established in Florida in 1866, a cannery for menhaden was established on
Long Island in 1872, and it is known that mackerel, and crabs were being
canned by 1880.
Salmon, one of the most important canning industries, had its
beginnings during the Civil War period. Although it is claimed that first
salmon canned on American continent was Atlantic salmon packed in St.
Johns, New Brunswick, in 1839. The industry really began in California,
where George and William with A. S. Hapgood started the Pacific salmon
canning industry in Sacramento in 1864. After several experiment work
oyster was canned commercially in 1931 in Baltimore.
6At the turn of the century, the industry was experimenting with a
variety of products are not found on the market today. Some of these packs
did not make good products, others were not in sufficient demand, in other
instances, the cost of row material become too great for profitable operation.
Canned tuna is one of the more recently development canned fishery
product, first packed commercially in 1909. The packing tuna began at the
Southern California Fish Company, which began experimenting in 1905.
With the aid of the lampara net and with knowledge and skill of the
newly arrived fishermen, the bay community experienced a gradual but
significant change. By 1913, the canning industry had “come of age” and was
no longer looked upon as beginning in the crude and experimenting stage.
The early 1920s were the peak year of the lampara boat and method of
fishing. With the introduction of the half-ring net in 1925, the half ring boat
also appeared. This boat differed only slightly from the lampara boat,
boasting a winch, a mast and boom. With the use of the rings more fish could
be caught per haul as the net rings pursed (or pocketed) the net, thus trapping
the fish and making it difficult for them to escape.
With the constant and abundant supply of fish cannery operators
learned that not only was there money to be made in canning fish but in the
processing of fish by-products as well. With fishmeal becoming widely used
for poultry and livestock feed, as well as being in demand as fertilizer, the oil
from the fish (which at one time was considered waste) was sought for use in
the manufacture of soap, paint mixer, vitamins, glycerin, shortening, salad oil,
and the tanning of the leather. By 1945 Monterey boasted nineteen canneries
and twenty reduction plants for the development of fish by-products, and a
fishing fleet of over a hundred vessels. During this period Monterey was
known as the sardine capital of the world.
7During 1939 the catch was 2,15,00 tons, in 1946 it was 100,000 tones
under the 1945 mark, with the 1947 catch being over 100,000 tons less than
that. The 1948 catch plummeted to a disastrous 14,000 tons. In 1949 the
industry, for unknown reasons received a most welcome shot in the arm as
the catch jumped to 41,000 tons. During 1950 season the fleet recorded a catch
of 132,000 tons Even though the 1950 catch was over 100,000 tons less than the
catch of 1945, the industry’s dollar turnover was greatest in the history. As the
1950 season came to a close, for all intents and purposes, so did Monterey
sardine industry. The 1951 catch was embarrassingly small, and by 1952
canneries were closing at such a rapid rate that only a brief mention of their
closing made the local papers.
The industry had gone from boom to bust in less than fifty years
because of polluted water, warmer climates, changes in currents, recurring
cycles and of course the distinct possibility that the once-abundant sardine
were simply fished out.
2.3 The Shrimp Fishery:
The shrimp industry, as it is known today, began off the coast of
Georgina, North Carolina, and South Carolina. Around 1915 the first trawler
employed from open skiffs converted from the bluefish hook-and-line fishery.
Gasoline engines become the major sources of power during the 1920s. A
small single other trawler was manually operated from the vessel. Flat net of a
very simple design were utilized during the early days. Interestingly this
trawl proved so efficient that it is still used today.
During the 1930s diesel engines were first utilized aboard shrimps
boats, eventually making it possible to use larger and more powerful vessels.
The use of larger trawls coincided with this important evolutionary process in
the shrimping industry. On the processing end of the business the freezing of
shrimp probably was the most important single factor governing the progress
8of shrimp industry. The adaptability of shrimp to the freezing process
allowed more time for marketing and distribution and eased the urgency that
previously dictated sales policies and the prices for the producer. The growth
of the entire frozen food industry resulted in wider distribution for shrimp.
Facilities for handling frozen vegetable and fruits were likewise suited for
handling frozen seafood.
Expansion of the fishery occurred significantly after World War II aided
by the availability of large war surplus diesel engines. Numerous fishermen
entered the fishery during the postwar boom.
During the late 1940s several changes contributed to the evolution of
shrimping vessels and gear. First the two-seam balloon trawl was introduced
(1947) in the Gulf. Numerous fishermen increased their trawler size- vessels
of 50 to 55 feet.
Perhaps more advancement was introduced into the shrimp industry in
the 1950s than during any other period. This decade saw further increases in
horsepower, electronics, and gear improvements. Advancement in marine
electronics continued. Virtually all vessels began using depth sounders; Radio
capability was the most significant electronic change during the decade. With
radio becoming common, a communications link was established which
significantly enhanced harvesting efficiency. The ability to communicate with
other vessels aided extensively in the location of shrimp, and greater safety at
sea was ensured. Radio direction finders were installed on a number of
vessels. Further implementation of electronics continued. Radar came into
use and depth sounders and related equipment were improved.
During the early 1970s length of vessels increased more than the
amount of engine hors power. Although several types of engines with larger
horsepower were installed on some boats, most new engines remained in the
365 horsepower range.
9The former Bureau Commercial Fisheries gear unit developed an
electronic shrimp trawl designed to shock burrowing shrimp from the sea-
bed. Improvements in electronics increased shrimping productivity. In
addition to radar and depth recorders, the navigational equipment Loran A
‘became a universal tool in the shrimping fleet, providing locations of
productive fishing grounds and helping fishermen avoid numerous hazards
to trawl gear.
Rapid improvement of marine electronics occurred in the early 1980s.
The Loran C. navigational system’s increased accuracy has aided to shrimping
operations. Track plotters associated with Loran C have proved effective in
defining concentrations of shrimp and trawl-able bottom areas. Another
electronic device, the depth recorder, has been greatly improved. Recent
production of chromascopes machines that record in color assist in defining
bottom types and fish compositions of the seabed. These recorders have
increased shrimp harvesting.
3. AN OVERVIEW OF UNITS OF SEA FOOD INDUSTRY:
The earliest commercial seafood companies were established at Ports
such as Gloucester, New Bedford, Boston, San Francisco, Monterey, San
Pedro, San Diego, and Seattle.
The famous places as the Boston Fish Pier, New York’s Fulton Market,
Monterey’s Cannery Row or San Francisco’s Wharf two and three-masted
schooners pulling up to the wharf with sails down and hold open, baskets of
fish being lifted ashore, carts filled to overflowing with fresh fish being
pushed across the wharf to waiting fish skinners in old, oak-timbered market
stands, teamsters whistling and cracking their whips over horse-drown
wagons piled high with barrels and wooden boxes of dried and salted fish.
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Out of this profusion of activity grew many familiar seafood companies.
The following names and dates are not all-inclusive but serve as examples of
certain periods of early industry growth.
TABLE No.-1.1
MAJOR UNITS OF SEAFOOD INDUSTRY IN USA AND ENGLAND.
Sr.No Name of The Industry Year of Establishment
1 Booth 1848
2 Smith Brother 1848
3 Gorton Pew Fisheries 1849
4 Balib Haley company 1859
5 New England Fish Company 1868
6 Paladini Inc. 1868
7 R. W. Claxton 1881
8 Isaac Fass 1883
9 Salasnek Fish House 1891
10 Crocker and Windsor 1895
11 Standard Fish Company 1895
12 Tilghman Packing Compay 1897
13 San Juan Fishing & Packing Company 1903
14 Mid-central Fish 1905
15 Bumble Bee 1906
16 Marshal Smoked Fish 1908
17 Vita Food Products 1910
18 Los Angeles Smoking and Curing 1912
19 Lynch Food 1912
20 Echo Fish Company 1914
21 Farmers Seafood 1918
22 Burhops 1926
23 Slad Gorton 1929
24 Certi-Fish 1932
25 Morley Saales 1933
26 J. J. Camillo 1934
27 J. W. Ferguson 1938Source: The Seafood Industry by Roy A. Martin and George J. Flick,An Ospray Book, P.15-16. Published by Van Nostrand ReinholdNew York.
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These names represent some of the many pioneers of seafood heritage.
Today’s industry numbers more than 2500 companies engaged in them any
facets of the processing, selling and distribution of some 350 varieties of fish
and shellfish. Considered the expressions borrowed from our sea heritage a
fish story, windfall, blubber, taut ship, salty tale, floundered around, he’s a
little shrimp, that’s a whale of a story, and so on.
Refrigeration, Jet plans, Modern processing plants and Super Markets.
These are the symbols of developed age, which finds people eating fresh fish
and seafood in inland cities far from the seven sea. Yet just as today’s
processors, producer, or distributors take pride in the advancement of their
industry, so did yesterday’s peddlers take pride in their trade. THERE IS NO
BUSINESS LIKE THE FISH BUSINESS……..NOW OR THEN.
B. FISHRERY SECTOR OF INDIA.
1. INTRODUCTION:
India has rich resources of marine fish having 8041 Km. length of
coastal line, 506000 sq. Km. of continental self area 2333 fish landing centers
and 3726 fishing villages. In addition to this there are large resources of Inland
water also. There are 171334 Km. length of rivers 20.50 lakh hectors of
reservoirs, 31.30 lakh hectors of tanks and ponds, 8.27 lakh hector of Bell
oxbow and derelict water and 16.44 lakh hector of Brackish water area.
(Source : Gujarat Fisheries Statistics 1995-96).
Fishing industry provides direct employment to 4.75 lakh fisher folks and
feeds 3.67 lakh fishermen household i.e. total population 20.97 lakh. Besides,
it indirectly provides livelihood to an estimated 3 lakh persons involving in
transportation and infrastructure activities such as boat building, net making,
12
ice plants, cold storages, processing and marine diesel outlet, and it provides
protein rich food for men and animals.
2. MARINE AND INLAND FISHERIES RESOURCES :
The country is singularly endowed with a vast expanse of water
resource amenable for fisheries and aquaculture. While marine resources are
spread in the three oceans encompassing the 8129 km coastline, natural and
man made lakes, brackish waters and backwaters impoundments and
mangrove wetlands constitute the bedrock of inland fisheries and
aquaculture.
2.1 MARINE RESOURCES:
The Indian Ocean covering the area between longitudes 30 oC and 150 oC
and from Asian landmass in the north to 50 oC south has total area of 51
million sq. km. After the declaration of Exclusive Economic Zone (EEZ) In
1977, the area available to India is estimated at 2.02 million sq. Km.
comprising 0.86 million sq. km. on the west coast 0.56 million on the east coast
and 0.60 million sq. Km. around the Andaman and Nicobar Island With the
absolute right on the EEZ India has also acquired the responsibility to
conserve, develop and optimally exploit the marine living resources up to 200
nautical miles off our coast line.
2.2 INLAND RESOURCES:
River, the life of our country is the vast repository of unmatched
biological wealth. The total length of the rivers and canals has been estimated
at 1.70 lakh km. The various estuarine systems cover an area of over 2.7m.ha.
km. and have been identified as important sources of fish and prawn seed.
The estuaries are vital for fisheries health of both the rive rain as well as the
marine ecosystems the floodplain lakes are a continuum of the river, and the
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resources constitutes an area of about 2 lakh ha. In the Ganga and
Brahmputra basins.
A number of small medium and large river valley project have come
into existences during the last four and half decades. According to the
available statistics, the reservoir area is estimated at 2.1m h. However a study
commissioned by FAO recently has estimated the total area under small
medium and large reservoir at 3.15 m. ha. Which also includes the irrigation
tanks
Table No.- 1.2
INLAND RESOURCES OF INDIA
Source: Agriculture Development Paradigm for the ninth planeUnder New Economic `Environment, by Bhupat M. Desai.Oxford and IBH Publishing Co. Pvt. Ltd. New Delhi.
3. FISHERIES POTENTIAL :
Based on the available scientific information, exploratory surveys,
experimental fishing and other data available, the potential harvestable yield
of the Indian EEZ has been estimated at 3.90 million tons (mt). This potential
has estimated from three different sources i.e. inshore fishing (up to 50 m.
depth) along the east and west coast contributing 2.21 ht. Offshore and deep
1. Rivers and canals 1.64 lakh km
2. Reservoirs 31.5 lakh ha.
3. Tanks ponds 22.54 lakh ha.
4. Bheels ox-bow lacks 12.96 lakh ha.
5. Brackish water area 9.00 lakh ha.
6. Total area under fish culture 6.00 lakh ha.
7. Average productivity-ha-annum 2.00 tones
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sea (50 to 500m. depth), contributing 1.4 mt. And the ocean providing 0.30 mt.
Of tuna and other commercial species. In the inland sector, the resources
potential has been estimated at 4.5mt. which takes into account the production
from both capture and culture fisheries.
Potential resources available, level of exploitation and the potential
available for exploitation depth- wise within the Indian EEZ is given in the
following table.
Table No.- 1.3
THE FISHERIES POTENTIAL OF INDIA(in million tons)Depth range9m0 0-50 50-200 200-500 Oceanic Total
Dermesal 1.28 0.625 0.028 - 1.933
Neretic pelagic 1.00 0.742 - - 1.742
Oceanic pelegis - - - 0.246 0.246
Total 2.28 1.367 0.028 0.246 3.921
% (58) (35) (0.7) (6.3) -
Present level ofexploitation 2.15 0.54 Negligible - 2.69Available forexploitation 0.13 0.827 0.028 0.246 1.23Source : Ministry of Agriculture, Government of India (1994-95)
4. FISHERES DEVELOPMENT IN INDIA DURING THE PLAN PERIOD:
After framing the Indian constitution, from 1951onwards India has
adopted the strategy of planned economy development. The First Five Year
Plan was launch in April 1951 and subsequently India completed Seven Five
Year Plans and Five Annual Plans. The main feature of the development of
fisheries during the Plan Periods included the enlargement of the mechanized
fishing fleet, motorization of existing traditional crafts wherever possible and
the introduction of new types of boats. The use of synthetic fiber was
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encouraged followed by the use of indigenous materials for the fabrication of
fishing gears and bottom trawling as and addition to the commercial fishing
methods. Deep fishing and aquaculture received major attention during the
forth and fifth Plans respectively.
A brief overview of the objectives and approach of the different Five
Year Plans with respect to fisheries development is given below.
During the first plan the scope and need for increasing the fish
production of the fresh water and marine environment was identified. The
Plan however noted that the exploitation of the resource was limited by the
weakness of fish catching methods and inadequacy of the fishing harbour and
fish landing facilities. Therefore the following major thrust areas were
accorded for marine fisheries development the First Plan:
Ø Mechanization of country craft or introduction of new mechanized
boats,
Ø Harbour facilities,
Ø Supply of requisites to fishermen,
Ø Development of marketing,
Ø Provision of ice and cold storage and transport facilities,
Ø Introduction of mother ship operation and
Ø Provision for offshore fishing with large power
Vessels such as purse seiners and trawlers.
The second Five Year Plan (1956-1961) gave importance to the
following areas for marine fisheries development:
Ø Improvement of fishing methods,
Ø Development deep sea fishing,
Ø Provision of fishing harbours and
Ø The integration of transport, storage marketing and utilization of fish.
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The Third Five Year Plan (1961-1966) objectives for fisheries
development included:
Ø Increase fish production,
Ø Improvement of the conditions of fisherman,
Ø Development of export trade,
Ø Formation and running of fisheries co-operatives and expansion of
freezing plants, cold storages and canning facilities.
Three Annual Plans (1966-1969) followed the Third Plan and they
carried forward the objectives of the Third Plan.
In the Fourth Five Year Plan (1969-1974) the main objectives for
fisheries development were:
Ø Increase In the fish production to meet protein
Ø Development of export potential, and
Ø Improvement in the economy of fishermen.
The fourth plan document proposed to introduce 300 fishing trawlers to
be operated by private companies, Co-operatives and State Fisheries
Corporations. The Plan also proposed to provide berthing and landing
facilities for the large vessels at several major and minor ports and for smaller
boats at about 48 ports where as repair workshops, ice factories, cold storages,
and other ancillary facilities would be provided.
In the Fifth Five Year Plan (1974-1979) further efforts were undertaken
to explore and exploit fishery resources. A Trawlers Development Fund was
created to extend financial assistance to promote the introduction of large
numbers of fishing vessels. Fish Farmer Development Agency was established
in Fifth Five Year Plan to promote intensive aquaculture in selected district.
The main objectives of fisheries Development programme during
the Sixth Plan (1985-1990) includes:
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Ø Increase fish production considerably both in the marine and inland
sectors.
Ø Promote inland fish production on a scientific basis
Ø Organizing intensive survey of marine fishery resources assessment
and ensure optimum exploitation of marine resources.
Ø Intensify efforts on processing, storage and transportation of fish,
improve marketing, tap the vast potential for export of fish and fish
product, and improve the socioeconomic condition of fishermen.
The Government has realized the importance of fisheries in the overall
development of the country, this is evident from the out lay and expenditure
for fisheries development.(12)
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TABLE No.-1.4
OUTLAY AND EXPENDITURE FOR FISHERIES DEVELOPMENTDURING PLAN PERIOD. (Amount in crores)
Plane Outlay Expenditure
CentralSchemes StateScheme Total CentralSchemes StateScheme Total
I Plan (1951-56) 1.00 4.13 5.13 0.38 2.40 2.78
II Plan (1956-61) 3.73 8.53 12.26 1.80 7.26 9.06
III Plan (1961-66) 6.72 21.55 28.27 3.08 20.29 23.37
Three Annual Plan(1966-67 to 1968-69) 15.30 26.91 42.21 8.04 23.63 31.67
IV Plan (1969-74) 34.00 48.68 82.68 13.28 40.83 54.11
V Plan (1974-79) 68.05 83.19 151.24 63.77 71.21 134.98
VI Plan (1980-85) 173.72 197.42 371.14 104.34 182.61 286.95
VII Plan (1985-90) 217.33 329.19 546.54 172.19 315.74 487.56
Annual Plans
1985-86 30.97 55.35 86.32 22.99 52.52 74.51
1986-87 30.97 64.66 95.63 57.35 58.62 115.97
1987-88 39.84 71.94 111.78 47.01 70.20 117.21
1988-89 53.00 77.89 130.89 21.66 63.93 85.59
1989-90 29.00 86.11 115.11 23.18 70.47 93.65
1990-91 30.61 94.55 125.16 25.04 94.32 119.36
1991-92 50.00 117.58 167.58 35.74 117.58 153.32
VIII Plan (1992-97) 400.00 NA NA - - -
Annual Plan (92-93) 60.00 172.45 232.45 - - -
Source: Plan Documents – Seafood Journal 1995 p. 29.
19
5. DEVELOPMENT OF FISHING INDUSTRY:
First stage of development started with mechanization, to begin with
Gujarat and Maharashtra, of their suitable existing traditional craft .The
second stage was the introduction of new designs of craft, installation engine
and importation of crafts, particularly in Kerala, Tamilnadu, Karnatakaand
and Maharashtra. Pablo boats, 9-meter stern trawlers, Satpathi type trawlers,
designs imported by Indo Norwegian Project etc are the major developments.
Motorization of traditional crafts particularly canons in Gujarat, Orissa and
Kerala forms the third stage. The period also saw the introduction of plywood
and fiberglass boats. The fourth stage consists in the break through in deep-
sea fishing. This began through construction of 40 trawlers (17.5m),
permission to import 30 Mexican trawlers (21m) and requisiting 200 boats by
mid 80s.[13] There are 130096 traditional boats, 26171 motorized boats, 34571
mechanized boats during the year 1991-92. State wise mechanized and non-
mechanized boats are shown in the following table.
TABLE NO: 1.5
FISHING CRAFT IN MARITIME STATES-UTS AS ON 31-3-92
State-UTS TraditionalCraft MotorizedTraditional craft Mechanizedboats TotalGujarat 7795 1154 5115 13010Maharastra 17441 9752 6451 23892Karnataka 11860 190 3730 15590Kerala 27104 7934 5026 32130Tamil Nadu 37969 3298 4500 42460Andhrapradesh 50333 1688 4082 54415Orissa 13791 529 1796 15587West Bengal 4361 270 1880 6142Lakshadweep 740 225 410 1150A & N Islands 964 124 184 1148Pondechery 5293 332 561 5854Goa 2445 675 736 3181Total 130096 26171 34571 214667Source: Development of Marine Fisheries for Higher Productivity & Export p.195.
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From the above table it is cleared that Andrapradesh has the highest
number of traditional boats, while Maharashtra has the highest number of
mechanized boats and Gujarat stands second in Mechanization of boats.
6. INFRASTRUCTURE FOR MARINE FISHERIES:
The infrastructure facilities are given in the following table.
Table No.- 1.6
HARBOUR FACILITIES FOR FISHERIES IN INDIA
Category of Harbour Commissioned(No) Under construction(No) Total(No)
Major Fishery Harbour 4 2 6
Minor Fishery Harbour 23 11 34
Fish Landing centers 96 17 113
Source : Development of Marie Fisheries For Higher Productivity andExtra- Department of Agriculture GOI June 1992. p.199.
The development of landing & birthing facilities in the country
followed almost a pattern identical to that of development fishing industry.
During First Plan Govt. of India started giving technical assistance to State
Governments for fishing harbour. On the request of Food and Agriculture
Organization made feasibility reports for 40 fishing harbours including
landing centers and deep- sea harbours. During IV Plan the pre-investment
survey was for Fishing Harbour was started with the UNDP assistance.
During Fifth Five Year plan emphasis was given for minor harbours and fish
landing centers. Deep sea harbours at Bombay, Cochin, Madras,
Visakhapatnam and Roy Chowk was sanctioned during-V plan. The fishery
harbours and fish landing centers are shown in the following table.
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7. FISH PRODUCTION :
Since the launching of the first five year plan in 1951, Fisheries and
Agriculture in the country witness an impressive transformation from highly
traditional activity to one based on a well developed and diversified
infrastructure with innumerous potential for industrialization. The fishery
sector particularly during the recent past has played an important role in the
Indian economy through employment generation, enhanced income and
through earning valuable foreign exchange. The contribution of fishery sector
to the net domestic product has shown an eight-fold increase from Rs8.06
billion in 1980-81 to 67.5 billion in 1993-94 at current prices, when compared to
only the four –fold increase in agriculture during the same period. The share
of fisheries in GDP from agriculture has almost double from 1.97 percent in
1980-81 to 3.89 percent in 1993-94. The fish production in the country
increased from 5.34 mt. in 1950-51 to 29.5 mt. i.e. nearly six fold. The fish
production 195-51 to 1998-99 is shown in the following table.
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TABLE No.- 1.7
FISH PRODUCTION TREND OF INDIA FROM 1950-51 TO 1998-99
(Prod. In Lakh m.t.)Year Marine Marine% Inland Inland% Total Total%
1950-51 5.34 2.18 7.52
1960-61 8.8 6.48 2.8 2.84 11.6. 5.13
1970-71 10.86 2.34 6.70 13.93 17.56 5.14
1980-81 15.55 4.31 8.87 32.39 24.42 3.91
1981-82 14.45 -7.07 9.99 12.63 24.44 0.01
1982-83 14.27 -1.25 9.40 -5.91 23.67 -0.32
1983-84 15.19 6.45 9.87 5.00 25.06 0.59
1984-85 16.98 11.78 11.03 11.75 28.01 1.18
1985-86 17.16 1.06 11.60 5.17 28.76 0.27
1986-87 17.13 -0.17 12.29 5.95 29.42 0.23
1987-88 16.58 -3.58 13.01 5.86 29.59 0.06
1988-89 18.17 9.59 13.35 2.61 31.52 0.65
1989-90 22.75 25.21 14.02 5.02 36.77 1.67
1990-91 23.00 1.1 15.36 9.56 38.36 0.43
1991-92 24.47 6.39 17.10 11.33 41.57 0.84
1992-93 25.76 5.27 17.89 4.62 43.65 0.65
1993-94 26.49 2.83 19.95 11.51 46.44 0.64
1994-95 26.92 1.62 20.94 4.96 47.86 0.31
1995-96 28.25 4.94 21.25 1.48 49.50 0.34
1996-97 28.57 1.13 22.83 7.44 51.4 0.38
1997-98 29.50 3.26 24.38 6.79 53.88 0.48
1998-9(p) 26.86 -8.61 25.63 5.13 52.59 -0.24
Total 433.05 80.15 310.44 160.06 743.59 87.13
Average 19.68 3.82 14.11 7.62 33.80 4.15
(P) ProvisionalSource: Gujarat Fisheries Statistics- Government of Gujarat.
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It may be seen from the table marine fish production and inland fish
production has increased by 3.82 percent and 7.62 percent respectively on an
average. Where as the total, marine and inland fish production has increased
by 4.15 Percent during this period.
GLOBAL FISH PRODUCTION :
India is one of the largest fish producing countries in the world. India
produces annually above 3601.60 lakh m.t. of fish which is 3.86% of the world
landings (1997). India ranked 8th position in large fish producing countries,
which is evident from the following table.
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TABLE No.- 1.8
TABLE SHOWING GLOBAL FISH PRODUCTION(In Lakh Tones)
Place Countries 1985 1990 1991 1992 1996 1997
1 China 6778.80 12095.80 13135.00 15007.50 14222.30 15722.30
2 Peru 4138.10 6875.40 6949.40 6842.70 9515.70 7869.90
3 Japan 11409.30 10354.20 9304.10 8460.30 5964.10 5882..30
4 Chile 4804.40 5195.40 5002.80 6501.80 6692.70 5811.60
5 USA 4950.90 5870.40 5488.70 5602.90 5000.70 5010.10
6 Russian Fed. 00.00 00.00 6894.20 5614.20 4675.70 4661.90
7 Indonesia 2332.70 3044.20 3251.80 3357.70 3729.80 3649.20
8 India 2826.40 3794.20 4044.20 4175.10 3492.00 3601.60
9 Thailand 2225.40 2786.40 2967.80 2855.00 3128.20 2999.20
10 Norway 2149.00 1714.30 2095.90 2549.10 2637.50 2856.70
11 Iceland 1680.40 1508.40 1050.30 1577.20 2060.20 2205.90
12 Korea Rep. 2649.90 2843.40 2521.60 2695.60 2413.80 2204.00
13 Denmark 1795.90 1518.00 1795.80 1995.00 1681.50 1826.90
14 Philippines 1865.00 2208.80 2311.80 2271.90 1789.40 1805.80
_ Coria DpRp. 1700.00 1700.00 1700.10 1700.10 00.00 236.50
- Spain 1482.80 1400.00 1320.00 1330.00 1055.30 1402.10
- Others 33618.30 34651.80 26221.60 25579.70 25118.20 25891.50
Grand Total 86377.70 97556.40 97051.70 98112.80 93177.30 93329.30
Source : Fishing news international – September-1999.
The table shows that China ranked first with 16.84 percent of world fish
production where as Peru, Japan, Chile, USA, Russian federation hold second
to seventh position, a head of India.
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8. EXPORT :
Prior to the country’s independence, fisheries catered mainly to the
domestic market, although one notable exception was the export of dried fish
to neighbouring Shri Lanka (Ramamoorthy 1982: 68) John Kurien (1985: A74-
75) describes what where probably the first furtive attempts at marketing
frozen shrimp abroad in the 1950s. The immense success of these
entrepreneurs heralded a major shifting in market orientation and a veritable
‘prawn rush’’ in the decades that followed.(Kurien!1978 : 1561)
The Government of India had no small hand in the development of the
foreign market. As Kurien points out, the discovery of the export potential of
shrimp occurred in situation when foreign exchange was a crucial need. The
Government through its liberalized five year export import policy (1971-97)
visualized the country’s foreign trade to attained a level of 20% GDP from
current level 12% to 13%. There has been a phenomenal growth in export of
marine products during the last decades.
The export growth rate of marine fish product from India is given
below.
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TABLE No.-1.9
GROWTH RATE OF MARINE FISH AND FISH PRODUCTSEXPORT FROM INDIA(Qty.in mt.And values in crore Rs.)
There has been a phenomenal growth in export of marine products
during last decades. India’s Seafood exports have crossed the Rs.5000 crore
mark, contributing nearly 4% of the country’s foreign exchanges during 1999-
2000 Exports stood at Rs. 5096 crore during the period registering an increases
Growth Rate Growth RateYear Quantity Value Quantity Value1971-72 35523 44.55 - -1972-73 38903 59.72 9.51 34.051973-74 52279 89.51 34.38 49.881974-75 45099 68.41 -13.73 -23.571975-76 54463 124.53 20.76 82.031976-77 66750 189.12 22.56 51.871977-78 65967 180.85 -1.17 -4.321978-79 86894 234.65 31.72 29.681979-80 86401 243.82 -0.57 3.911980-81 75591 234.84 -12.52 -3.681981-82 70105 286.01 -7.28 21.791982-83 78175 361.36 11.51 26.351983-83 92691 373.02 18.57 3.231984-85 86187 384.29 -7.02 3.021985-86 83650 398.00 -2.94 3.571986-87 85843 460.67 2.62 15.751987-88 97179 531.20 13.21 15.311988-89 99777 597.85 2.67 12.551989-90 110843 634.99 11.09 6.211990-91 139419 893.37 25.78 40.691991-92 171820 1375.89 23.24 54.011992-93 290025 1769.58 21.65 28.541993-94 243960- 2503.62 16.71 41.561994-95 307337 3575.27 25.98 42.801995-96 296277 3501.11 -3.6 -2.071996-97 378199 4121.36 27.65 17.721997-98 385818 4697.48 2.01. 13.981998-99 302934 4626.87 -21.48 -1.5o1999-00 340003 5096 12.24 10.13Total 4140060 37657.01 263.56 573.49Average 142760.68 1298.52 9.41 20.48Source: M.P.E.D.A. COCHIN BULLETINE
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of 12.24% in volume and 10.13% increase in value over the same period of last
year. This is all time highest both in terms of quantity and in terms of value.
Even though there has been some lean years of export but there is an
average increase of export by 9.43% in case of quantity and 20.48% in case of
value. This is a health sign for the industry.
TABLE No.- 1.10
TABLE SHOWING EXPORT OF SEAFOOD FROM INDIA
Country % shareto total Apr-Mar1999-2000 Apr-Mar1998-1999 Variation %Japan 20%44%44%
QV$
665402264526.1
672772295549.2
-737-32-23.1
-1.10%-1.39%-4.21%EuropeanUnion 19%18%18%
QV$
65313905210.20
54261685163.80
1105222046.50
20.37%32.15%28.37%USA 11%15%15%
QV$
36603775180.10
34472617147.70
213115832.40
6.18%25.54%21.95%South EastAsia (incl.China)
43%18%18%
QV$
1458119052103
116610766183.30
2920113927.10
25.04%18.14%14.76%
MiddleEast 4%2%2%
QV$
1282411526.7
1727414835.40
-4460-33-8.7
-25.82%-22.45%-24.67%Others 4%3%3%
QV$
1292213330.80
1303911527.60
-117173.20
-0.89%14.98%11.70%Source : Seafood Export Journal May 2000. Vol. xxxi No.5. p.05.
The table indicates that Japan is the top buyer of Indian seafood. This
accounts for 44%. But the export to Japan has dropped from Rs.2295 crore last
year to Rs. 2264 crore this year. In mean time exports to USA has registered an
increase of 20%. US accounts for 15% of the Indian export and the European
Union have a share of 18%. South East Asia including China imports 18% of
the Indian seafood.
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9. FISH PRESERVATION INDUSTRY:
Fish is one of the most perishable items among the foodstuff. It cannot be
stored in normal temperature overnight. Processing aims at controlling if not
totally arresting the process of spoilage and make the fish available in variety
of forms acceptable to the consumer. The biochemical changes taking place in
the fish post-mortem is very complex, several changes take place in the fish
muscle constituent leading to change in texture and flavour producing
odoriferous compounds indicative of spoilage. The degree of spoilage
depends on several factors. There are several methods of processing and
preservation of fish the main methods are curing, caning and freezing.
9.1 Curing Industry :
Curing and drying is one of the oldest methods of preservation food.
Though the technology of food processing preservation undergone
revolutionary change over the years and several new products processed
employing diverse technique have made their firm presence in the market,
drying and curing still continues to be the most widely used methods for
preservation of several foods including fish. It is also considered the least
expensive method of food preservation. Prior to the commencement of the
First Plan modern method of preservation of fish [were] totally absent not
only in Tamil Nadu, but also in other part of the country’ [MPEDA 1978:43].
The main techniques artisanal fishermen employed to increase the lifespan of
their product were either to dry in the sun or cure it in a nearby government
fish-curing yard. The British had established special fish-curing yards through
the coastal zone to promote the preservation of fish products. In these yards,
fishermen were exempted from paying the salt tax. After independence, these
yards decreased in number and closed down altogether in 1964.
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About 31 percent of the total catch consisting mainly of smaller sized
and cheaper fish is cured and-or dried. The fishermen themselves under take
the bulk of drying operation. The quality of sun dried and cured fish, which is
processed in unhygienic environment at the beach, is generally poor.
Artificial drier are also available in India. But very few such integrated
facilities exist for fish drying in the country.
There are several methods of fish curing. The major methods are as
follow.
1. Sun drying
2. Curing with salt
3. Smoking
4. Pickling with salt and tamarind
5. Fish paste
9.2 Canning:
Compared to frozen product the canned food need not any advanced
complicated means of transportation and storing and facilities at the sales
outlet The nutrition value of the canned fish in some cases can be better than
of frozen, for example can mackerel and sardines. The fish is beheaded gutted
and canned with skin and bones. During the heat processing (sterilization)
the temperature is more than 1000 C and during this process the bones are
soften to such a degree that every thing can be eaten, which is not the case
with frozen and fresh fish.
Row material for canning can be fresh as well as frozen fish stored from
the previous seasons. Packing material is, however, costlier than frozen
products. As per data there are 25 small fish canning plants mainly in Kerala,
Karnataka, Goa and Lakshadeep. All these canning plants use two or three
cylindrical and or rectangular tin plate cans from Indian sources for canning
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tuna, mackerel, sardines and perches. The very well known units are the
integrated fisheries project (IFP) Cochin and Lakshadweep tuna unit located
in Minicoy islands. Most of the smaller units cater to army requirement. IFP
was using easy to open aluminum cans imported from Norway under
NORAD aids and their pricing has been on no profit no loss basis. Their
products have been extremely popular.
TABLE No.-1.11
DETAILS OF CANNING PLANTS REGISTERED WITHMPEDA AS ON 30-11-1988Sr.No State Plant Capicity
1 Kerala 11 30.00
2 Tamil Nadu 1 5.00
3 Karnataka 7 27.50
4 Andhra Pradesh - -
5 Maharashtra 1 2.00
6 Gujarat - -
7 Goa 4 19.00
8 W. Bengal - -
9 Orissa - -
10 Lakshadweep 1 1.00Source : MPEDA Cochin
It is observed from the table that only six states-UTS have
canning plants. Out of 25 canning plants of country only Kerala has eleven
plants followed by Karnataka (7) and Goa (4). The industry faced with
several difficulties the chief one being the uncertainty of supply of suitable
varieties of fish at any of the centers even for a specified and limited season.
9.3 Freezing Plants:
Indian processors of frozen fish and prawns have used different types
of indigenously fabricated air-blast freezers or horizontal plates freezers, some
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of which are imported while others have been fabricated in the country. There
have been a number of successful modifications in design and operation of
quick freezers as also in other fish handling and processing equipment in
recent years. The industry in India has however, to the older type of
equipments and operations. In order to retain competitiveness of Indian
fishing products in international markets, there should be a sustained effort in
modernization with a view to increasing the production without sacrificing
the quality.
Although frozen prawn was being produced and exported from India
for nearly 30 years and processor has gained considerable experience in
production, the export of frozen prawns has been largely confined only to
type pack that is frozen blocks. There has been a growing realization of the
potential IQF prawn exports, which can fetch about 2.5 per cent value.
The MPEDA has encouraged the setting up of IQF units by providing
subsidy on plant and machinery for such units Similarly Government cash
compensatory support at the rate of 15 percent is available on IQF material as
compared to 6 percent on block frozen exports. Most of the initial IQF
processors used imported machinery recent units are using indigenously
fabricated equipment with satisfactory results and substantial reduction in
costs. IQF however, satisfy strict quality standards. Hence they call for greater
vigilance on quality of raw material, particularly on its microbiological status,
factory sanction, use of equipment of sanitary construction, high water quality
and personal hygiene of the workers.
The Marine Products Export Development Authority (MPEDA) has
several schemes to assist seafood units. As on April 01, 1998 the schemes are
development, quality control, prawn farming, appraisal and investment,
marketing services and product development. The subsidy varies from 10% to
50%, subject to ceiling of maximum amount laid down in each case.[14]
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TABLE No.-1.12
STATE-WISE FREEZING PLANTS, CANNING PLANTS ICE MAKING PLANTS,PEELING SHEDS ETC. REGISTERED WITH MPEDA AS ON 32-3-1992.
State FreezingPlants CanningPlants Ice mak.Plants PeelingSheds Conve-yances ColdStorages Other
Kerala 91 12 51 803 163 139 18
Tamilnadu 30 01 20 21 53 40 146
Karntaka 10 07 26 11 56 23 04
Andhra pr. 26 - 09 28 36 28 02
Goa 03 03 02 02 28 06 -
Gujarat 19 - 07 19 49 18 16
Orissa 14 - 04 21 23 18 -
Maharashtra 36 - 10 20 67 35 52
W. Bengal 30 - 02 - 05 26 -
Total 258 23 131 925 480 333 238
Source: MPEDA (development of fisheries for higher productivity and exportp.148)
The country has 258 freezing plants, 333 cold storages and 925 peeling
sheds. A bulk of this capacity is located in Kerala, Maharashtra, Gujarat, Tamil
Nadu and West Bengal. All this capacity primarily used for processing of
products, mainly prawn for export markets. Once again a bulk of these
exports are in block-frozen forms.
10. THE LOOMING SUPPLY & DEMAND GAP :
The gap between the demand of rapid increasing global population and
the stagnating production of the capture fisheries has to be bridged over,
probably by aquaculture production. During the World Aquaculture-1991
International Conference held in Puerto Rico, the assumption were that world
population will reach 8.5 billion in 2005 AD, when the production of capture
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fishery may level at 100 mt and the availability of fish and seafood will have
to stay at 19.10 kg-capita-yr. With these assumptions, aquaculture should fill
up a gap of 19.60 mt. by 2000 AD, 37.50 mt. By 2010AD and 63.40mt by 2025
AD. Unfortunately, as per records the production of capture fisheries has
peaked already in 1989 at 89.70 mt. including sea- weeds. Thus the gap
between demand and supply widened by more than 10 mt. already. Now the
question is whether or not aquaculture will be able to produce the missing
millions or not.
Globally it is a known fact that when the population growth during past
decades is compared to the increase in the population of various food items, a
revealing picture emerges. Between 80s and 90s when the global population
growth was 1.7 per cent per year grain production was slightly ahead of
population increases. Pig and poultry meat and egg production increased
much faster than the population. Marine capture fisheries increased its
production more rapidly than the population growth. However, the growth
of marine capture fisheries leveled off by the end of 90s. The aquaculture was
by far the faster growing food production sub-sector. Over the past decade, it
grew more than five times as fast as the global population, and it may keep
growing with a similar pace until and beyond the turn of century.
On the face value, the potential of inland fisheries and particularly
aquaculture gives hope for possibility of a sizable jump in fish production.
During the last one decade, inland fishery did result in an unprecedented rate
at 11.26 per cent during 1991-92 followed by 10.30 per cent growth rate during
1993-94 per annum. The aquaculture has been attracting heavy investment
with sound technologies available, limited potential for export, especially for
shrimp. Under aquaculture, much more land and water area could be
included. In addition, about 0.90m ha. Of coastal land is found amenable for
brackish water farming of shrimp, lobsters, crabs, and fin-fish. The near-shore
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water along the 8129 km of coastal line offer scope for remunerative mari-
culture, particularly for edible oyster, pearl oyster, green mussel, clams and
sea-weeds etc.
Encouraged by such possibilities, the demand for fish in India has been
liberally estimated at about 12.50 mt. by the end of the century. It is a fact,
however that the demand for Calcutta market alone has been estimated at
about 0.80 mt. per annum, in the master plan document for the Calcutta
Metropolitan City. We must realistically examine possibility of achieving the
envisaged quantum, considering the resources available, the potential, the
constraints and a rational demand in items of nutritional requirement, income
generation, foreign exchange earning, as well as judicious utilization of land
water resources.
11. RESEARCHES AND TRAINING :
To provide a strong base for development of fisheries in India, several
research and training institutes have been established under the Ministry of
Agriculture and Indian Council of Agriculture Research (ICAR). The two
research institutions under the Ministry of Agriculture are Central Institute of
Fisheries Nautical Engineering and Training, Cochin (CFNET) and Central
Institute of Coastal Engineering for Fisheries, Bangalore (CICEF). The research
institutions under ICAR are: (1) Central Marine Fisheries Research Institute
(CMFRI) Cochi, (2) Central Inland Capture Fisheries Research Institute
(CICFRI) Barackpore, (3) Central Institute of Freshwater Aquaculture (CIFA),
Kaushalyagang, (4) Central Institute of Brackish water Aquaculture, (CIBA)
Madras, (5)Central Institute of Fisheries Technology (CIFT) Cochin, (6)Central
Institute of Fisheries Education (CIFE) Bombay; (7) National Bureau of Fish
Genetic Resource(NBFGR) Allahbad, and (8) National Research Centre on
Cold water Fisheries (NRCCF). These institutions are engaged in various
research, education, and training for promotion of fisheries activities.
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C. GUJARAT STATE FISHERIES :
1. INTRODUCTION :
Gujarat formed in May 1960, has longest coastline of 1663 km which
accounts for one-third of the Indian coastline. The state is encircled by Gulf of
Cambay and Gulf of Kutch and has a continental shelf area of 99373 sq. km.
The coastline is broken by several bays, inlets, roadsteads and marsh lands.
The coastal district are Junagadh, Amreli, Jamnagar, Kutch, Rajkot,
Bhavanagar, Kheda, Bharuch, Surat and Valsad.
Gujarat has one of the richest fishing grounds in India and the most
important commercial varieties of fish such as pomfrets, Indian salmon, hilsa,
choldara, and crustaceans such as prawns and lobsters are found in
abundance.
The climate of the state is extreme. The temperature varies between 2° C
to 9° C in winter and goes up to 41° C to 46° C. in summer. The only source of
rain for the state is the southwest monsoons.
2. FISHERY RESOURCES :
2.1 Fishermen Population :
As per the census, the total fishermen population in Gujarat state is
360943 of which 48.86% are female. The fishermen population is spreads over
208 villages in 18 districts. About 57317 people are engaged in occupations
related to fishing like, marketing of fish, making repairing of nets, curing-
processing of fish etc. The important information about fishermen population
is given as under.
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TABLE No.-1.13
FISHERMEN POPULATION IN GUJARAT STATE.
Item Units- No. Percent
1. Fishermen house(A) Marine Sector(B) Inland Sector
586303636122269
100%62.02%37.98%2. Fishermen Population(A) Male(B) Female(C) Marine sector(D) Inland sector
360943184588176355239730121213
100%51,14%48.86%66.42%33.58%
3. Literacy(A) Male(B) Female 1787443994 40.02%24.95%4. Percentage Of Active Fishermen(A) Marine sector(B) Inland sector(1) Actual fishing(2) Net making(3) Marketing(4) Processing-preservation(5) Others
1233668722536141806831267615804403310170
34.18%70.70%29.30%65.40%10.28%12.81%3.27%8.24%Source : Gujarat Fisheries Statistics. P.6.
There are 123366 active fisherman of which 70.70 % are engaged in
marine sector and 29.30 % in inland sector. There is 65.40 % of total active
fisherman are engaged in fishing activity. The remaining are engaged in
activities like net making (10.28), marketing (12.81) processing preservation
(3.27) and others activities (8.24).
2.2 COAST LINE OF GUJARAT STATE :
Gujarat is one of the major maritime states of India possessing the longest
coastal line and the widest continental shelf area. More than a fifth of the
country’s marine fish is from the Gujarat state.
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The coast line is about 1600 km. and accounts for about 21% of the total
coastline available to the country and about 59% of the western coastline of
India. There are two extensive Gulfs, the Gulf of Kutch and the Gulf of
Cambay. There of the continental shelf is in the vicinity of about 165000 sq.
km., which accounts for about 36% of the continental area available to the
country.
Ten out of nineteen revenue districts of the state are coastal and support
the maritime fisheries activities and Junagadh, Amreli, Jamnagar, Valsad and
Kutch are the leading in such activities. The district wise length of coastline is
given here under.
TABLE No.-1.14
DISTRICT WISE LENGTH OF COASTAL LINE OF GUJARAT STATE.
Name of district Length of coastline(in km.) Percentagewith total
1. Valsad (incl. Navsari) 90 5.63%
2. Surat 83 5.19%
3. Bharuch 127 7.94%
4. Kheda (icl. Anand) 51 3.19%
5. Bhavnagar 152 9.50%
6. Amreli 62 3.88%
7. Junagadh (incl. Porbandar) 261 16.31%
8. Jamnagar 342 21.38%
9. Ralkot 26 1.63%
10. Kutch 406 25.37%
Total length 1600 100%
Source :Gujarat State Fisheries 1995-96.
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Above table shows that Cutch has accounted for 25.37 % of state’s costal
line followed by Jamnagar (21.38 %), Junagadh (16.31 %), Bhavnagar (9.05 %)
and Bharuch (7.94 %).
2.2 Inland Resources :
In inland fisheries Gujarat has tremendous potential as the Five Major
Rivers viz. Mahi, Narmada, Tapi, Banas and Sabarmati provide rich resource
basis. The Inland fisheries resources of the state are given in the following
table.
TABLE No.-1.15
INLAND WATER RESOURCES IN GUJARAT STATE.
Water Resources Unit Area
1. Village Ponds-Tanks Lakh Hact. 0.71
2. Irrigation tanks Lakh Hact. 0.40
3. Major& Medium Reservoirs Lakh Hact. 2.43
4. Rivers and Canals Kms. 3865
5. Estirine Ares Lakh Hact. 0.21
6. Brackishwater Areas Lakh Hact. 3.76
7. Water logged area Lakh Hact. 0.94
8. Sardar Sarovar project expectedarea to be developed
Ø Reservoirs are
Ø Command area pond -tanks
Ø Water lodged area
Ø Estuarine Ares
Hact
Hact
Hact
Hact
34864
10500
6000
500
Sources: Gujarat Fisheries Statistics.
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The people residing along the coastal belt of the state, the rivers, lakes,
reservoirs have been found traditionally engaged in fishing for the
immemorial time. Besides village tanks covering over 20519 hectors of water-
spread area also available for fish culture. In addition 44025 hectors of Minor
Irrigation tanks and 58 reservoirs covering about 2.40 lakh hector of water
offer considerable scope for Inland Fisheries in Gujarat.
3. GOVERNMENT POLICY AND DEVELOPMENT PLANS :
Government aims at rapid development of fisheries to uplift fishermen,
increase export of marine products, and develop fishery-based industry.
During the first three Five-Year Plans the main objective was to increase fish
production by mechanization of traditional fishing crafts. Exploitation of
untapped resources was under taken during the Fourth Plan by introducing
small and medium sized trawlers.
Till the fourth Five-Year Plan, liberal loans and subsidies were given
for boats, engines, ice factories, cold storages, transport, etc. Loans were,
however, discontinued during the Fourth Five Year Plan and only subsidies at
varying rates were granted. From 1978 onwards, subsidies on mechanized
boats of 14.8 m. and above were discontinued and an interest loans with a
moratorium of seven years was introduced. Other subsidies however,
continued unchanged. The government was concentrating its attention on the
development of harbour and jetty facilities, and development other
infrastructure such as ice plants, freezing plants, and approach roads. Since
1977 attention on deep- sea fishing has also increased.
Details of allocation and expenditure during the plan period are given
below. These outlays helped in subsequent achievement in various sectors of
fisheries development in the state.
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TABLE No.- 1.16
PLAN PROVISION AND EXPENDITURE DURING DIFFERENT PLAN PERIOD.(Rupees in Lakhs)
Plan Plan
Period
ProvisionRS. ExpenditureRS. PercentageWith provi.
1. Ending of First Plan 195-56 44.00 38.00 88.36%
2. Ending of Second Plan 1956-61 59.52 66.37 111.51%
3. Ending of Third Plan 1961-66 129.14 185.00 143.26%
4. Three Annual Plans 1966-69 239.71 151.00 62.99%
5. Ending of Fourth plan 1969-74 350.00 361.76 103.36%
6. Ending of Fifth plan 1974-78 533.50 522.80 100.06%
7. Two Annual Plans 1978-80 577.00 514.92 89.24%
8. Ending of Sixth Plan 1980-85 2112.00 1922.61 91.03%
9. Ending of Seventh Plan 1985-90 2426.00 2110.54 87.00%
10. Annual Plan 1990-91 400.00 334.93 83.73%
11. Annual Plan 1991-92 597.00 511.23 85.23%
12. Ending of Eighth Plan 1992-97 3700.00 3588.09 96.98%
13. Ninth Plan (Proposed) 1997-00 10400.00 - -
14. Annual PlanFinal modified grant 1997-981997-98 1450.001051.86 899.92899.82 62.06%85.56%
15. Annual Plan 1998-99 1450-00 1272.24 87.74%
16. Annual Plan Proposed 1999-00 1765.00 - -
Source: Gujarat Fisheries Statistics.
From the above table it is clear that during the Second Plan, Third Plan,
Fourth Plan and Fifth Plan the expenditure was equal to or more than
provision, while in remaining five-year plan or annual plans the expenditure
was bellow the provision.
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4. FISHING FLEETS :
The majority of the fishermen of the state were artisanal fishing
population, who inhabited a string of small hamlets along the shore,
continued to fish much in the same manner as they did before. They use the
traditional crafts of the state consist of the dug out canoes, Pleank build
Lodhiya, Machhavas, Wahans etc. were used. These crafts were used only for
inshore fishing, up to 5 km. from coast and 20 m. depth.
Effort to motorized the traditional crafts began in 1953 at Jaleshwar
village (Veraval) of the state. The state of Saurashtra received some low H.P.
OBMs and IBEs under the Technical Cooperation Mission (TCM) aid from the
U.S.A. The first OBMs introduced were of 3 HP only. Subsequently from
1961 to 1966 introduction of higher HP OBMs was very intensive with an
average rate of addition of about 98 boats per year. OBMs hardly received
any policy support in any other states.
Based on the growing evidence on the contributing of OBMs both in
increasing production and improving the income and living standard of the
poor section of the fishermen, the Seventh Plan laid major emphasis on
motorization of the traditional crafts. OBMs remained largely confined to
Gujarat till 1981-82.
As per 1960-61 census the state has 3531 boats; of which 314 boats were
mechanized and 3217 boats were non- mechanized. In all 25985 boats operate
near Gujarat coast during the year 1998-99, of these 16763 boats were
mechanized and 9222 boats were non- mechanized.
From 1960-61 to 1998-99 average growth rate of fishing boats is 5.17% in
all, where as growth rate of mechanized boats is 11.57% and that of non-
mechanized boats is 2.31% during the same period.
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The district and category wise information of boats is given in the
following table.
TABLE No.- 1.17
DISTRICT WISE MECHANIZED AND NON-MECHANIZED BOATS OFGUJARAT STATE.
Source: Gujarat Fisheries Statistics. P.16.
There are 25985 boats in Gujarat of which 16763 boats i.e. 64.51 % of
total boats. Junagadh district has highest number of mechanized boats (10701)
followed by Valsad (3338). On the other hand Surat has non-mechanized boat
(1819) followed by Bharuch (1407).
District Mech
Boats
Percent Non-Mech Percent Total %
1. Junagadh 10701 63.84 431 4.67 11132 42.84
2. Jamnagar 1041 6.21 303 3.29 1344 5.17
3. Rajkot 85 0.51 716 7.76 801 3.08
4. Amreli 388 2.31 160 1.73 548 2.11
5. Bhavnagar 117 0.70 90 0.98 207 0.80
6. Surendranagar 000 0.00 557 6.04 557 2.14
7. Kutch 974 5.80 224 2.43 1198 4.61
6. Valsad Navsari 3338 19.91 612 6.64 3950 15.20
9. Surat 52 0.31 1819 19.72 1871 7.20
10. Bharuch 67 0.40 1407 15.26 1474 5.67
11. Vadodara 0.00 0.00 745 8.08 745 2.87
12. Kheda 0.00 0.00 177 1.92 177 0.68
13. Panshmahal 0.00 0.00 1040 11.28 1040 4.00
14. Ahmedabad 0.00 0.00 322 3.49 322 1.24
15. Sabarkantha 0.00 0.00 477 5.47 477 1.84
16. Banaskantha 0.00 0.00 140 1.52 140 0.54
17. Mehsana 0.00 0.00 02 0.02 02 0.01
TOTL 16763 100.00 9222 100.00 25985 100.00
Percentage 64.51 35.49 100.00
43
5. LANDING AND HAROUR FACILITIES :
Gujarat has 1 major port, 11 intermediate ports, 28 minor ports and 854
fish landing centers located in fishing village. The information of district wise
landing centers of the state given in the following table.
TABLE No-1.18
INFORMATION OF MARINE, INLAND AND ESTUARINE LANDING CENTEROF GUJARAT
Name of district Marine Inland Estuarine Total
1. Surat 13 146 14 173
2. Panchmahal - 147 - 147
3. Bharuch 18 55 22 95
4. Valsad 44 44 - 88
5. Vadodara - 67 9 76
6. Kutch 68 5 - 73
7. Kheda 1 34 5 40
8. Jamnagar 22 8 - 30
9. Junagadh 25 - - 25
10. Rajkot 1 5 9 15
11. Surendranagar - 5 10 15
12. Bhavnaga 11 5 - 16
13. Sabarkandha - 15 - 15
14. Ahmedabad - 9 4 13
15. Amreli 10 - - 10
16. Banaskantha - 10 - 10
17. Mehsana - 9 - 9
18. Dang - 4 - 4Total 213 568 73 854Source : Gujarat Fisheries Statistics- 1995-96.
Out of 854 landing centers there are 213 marine fish landing centers,
568 inland fish landing centers and 73 estuine fish-landing center. About
44
20.25 % of the total landing centers are located in Surat district followed by
17.2% in Panchmahal district. Bharuch, Valsad, Vadodara and Kutch account
for 11.12%, 10.30%, 8.90% and 8.55% respectively. Landing facilities vary
from unimproved beaches, with no facilities to protect harbour with ice
plants, processing plants fuel docks and facilities. The marine fish landing
point in Gujarat with varying degree of development includes Veraval,
Mangrol and Okha. Jetty at various centers is inadequate considering the
increasing number of mechanized boats. The facilities at Porbandar,
Umargoan,Okha, Jakho, Mangrol are being developed under I.D.A.(Inter
National Development Project) Project which comprises of fishing harbour,
shore facilities, formation and augmentation of cooperatives to undertake
distribution and marketing.
Veraval harbour was completed in 1962. The Government of India
asked for an IDA credit of U.S. $ 14 million and a bank loan of U.S. $14 million
to help finance the fisheries project in Gujarat. The Government of Gujarat set
up a Fisheries Terminal Division in Veraval under the Commissioner of
Fisheries in November 1984 and the FTD at Mangrol become functional in
1985. In addition another fishing harbour with infrastructure facilities has
been developed at Porbandar also.
6. FISH PRESERVATION AND FISH BASED INDUSTRIES :
6.1 Ice Plants :
Ice is essential to preserve fish at the time of catch for process. A total
673 ice plants operating in coastal districts with total capacity of 8880 tones
per day. Junagadh district has 210 ice plants the highest number in the state
having capacity to produce 4143 tons of ice per day. Junagadh district
contributes about 46.65% to the total ice production of the state. The Vijay Ice
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Factory (Veraval) was first ice factory registered with Fisheries Department of
the state in 1969.
6.2 Cold Storages :
There are 239 cold storages operating in Gujarat with total capacity of
21509 tons. Junagadh district with 178 cold storages has 54.87% capacity of
the state. There are 17 cold storages in Surendranagar district having 99 tones
of capacity and Kheda district has 8 cold storages plants with a capacity of
8115 tones. However the most of the cold storages do not store fish.
6.3 Freezing Plants :
The first freezing plant of the Gujarat state was established in Veraval
by late Sukhram T. Mehtani, named Castle Rock Seafood Pvt. Ltd., in the
year 1970. It has approximate a capacity of 57.50 tones of freezing and 450
tones of storage.
There after in 1992-93 the company has acquired a freezing plant
operated by GSFCC. Today it is one of the largest seafood processing and
exporting companies of country.
A lot of support was being provided by the Government to encourage
people to enter into this industry. Due to profitability and Government
support at present there are 60 freezing plants in the state with total capacity
of 2413 tones per day. Junagadh district with 54 freezing plants has 77.96%
capacity of the state. Out of the 54 plants, 49 plants are located in Veraval and
five plants in Mangrol. The remaining six plants of the state are functioning in
Porbandar with a capacity of 22.04%.
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6.4 Canning Plants :
The state had only one canning plant established by Shri Damjibhai
Shamjibhai Fofandi in the year 1976 under the name Monarch Foods Pvt.
Ltd. The company was canning shrimps, which was easily available at a very
low price nearly 50 paise per kg. The brand name of the product was Sea
Queen. The plant capacity was 5000 tins per day. All the production of the
company was exported to European Countries and Russia. The packing
material was bought from Mumbai.
As the export market of frozen shrimps developed the prices of shrimps
went up very high in 1980s and it was not fruitful to operate the canning
plant. The plant is virtually defunct in 1982 with a loss of Rs. 1000000 (ten
lakh).
6.5 Pulveriser and Fish Meal Plants :
There are 51 pulverizers in the private sector. The total installed
capacity is 958 tones per day, of these plants 50 plants are located in Junagadh
district and one plant is located in Kutch district.
There are three fish meal plants in the state, with a capacity of 43 tones
per day, two of the plants are located in Junagadh district and one is located
in Valsad district.
6.6 Boat Building Yard And Net Making Plants :
The traditional boats are constructed at Mandavi, Veraval, Porbandar,
Mangrol, Jafrabad, Bilimora, Dholai, Salaya and Bigrito. In addition, there
are 39 well established boat building yard with a total capacity to produce 833
mechanized boats. These yards are located in Junagadh, Amreli, Jamanagar,
Kutch, Andavada,and Valsad, having capacity to produce 320 boats, 10 boats,
25 boats, 300 boats and 178 boats in a year, of these boat building yards some
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of the yards are owned by Gujarat Agro Marine Ltd. and Gujarat Fishery
Central Cooperative Association Ltd.
There are six net making plants having a capacity of 1722 tones per day
and 69 service stations for repair and maintenance of the boats.
Following table shows various information of the industries.
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7. SAMPLED UNITS AT A GLANCE :
7.1 M-S Keshodwala Seafood:
Keshodwala seafood was established in 1996 under the partnership of
Mr. Iqubal Sattar Keshodwala. The plant is located at GIDC estate Veraval.
The plant produces edible frozen seafood for human consumption. The
products are exported to foreign countries like USA, UK, Japan, China,
Taiwan, Malaysia, Singapore and Gulf countries under the brand name of
Keshodwala.
The well-equipped laboratory is maintained to test row material and
produced goods. All the machineries in the plants are indigenous. The plant
has blast freezing capacity of 72 tones per day, 9 tones per day capacity of
plate freezing and cold storage capacity of 1700 tone at a time. 195 employees
are working in the plant of these 125 are working in production department.
7.2. M-S Sagarputra Marine Export Pvt. Ltd.
The company was established in 1992 by late Shree Shankarbhai Tandel.
The company is located at fisheries harbour Veraval.
The company produces edible frozen food for human consumption. The
products are exported to USA, Japan, China, Taiwan, Malaysia and Singapore
under the brand name Sagar. Major parts of machinery are indigenous. A
well-equipped laboratory is maintained. The plant has six tones per day blast
freezing capacity and fifteen tones per day plate freezing capacity. 165
employees are working in the company of these 140 are working in
production department.
7.3 M-S Hiravati Ice & Cold Storage :
Rameshbhai Babubhai Panjari has established the plant in 1978. The
firm has two plants the first one is located at Jawarnagar Porbandar and
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second the second one is at GIDC Veraval. The head office of the firm is
situated at Porbandar.
The products are exported to China, USA, UK and Taiwan under the
brand name diamond.
The laboratory, where all the material and product are tasted before
packing is well equipped. The indigenous as well as imported machineries are
housed in the building.
7.4 M-S Amar Ice & Cold Storge :
Amar Cold Storage was established in 1978 by Mr. Rajeshbhai
Babubhai. The plant is situated at Jawarnagar Porbandar.
The plant has a very large ground as well as a huge two storey building.
The plant produces edible frozen foods, which are exported to USA, Japan,
UK and China. Imported as well as indigenous machineries are used in the
plant. The well-equipped laboratory also maintained to check row material
and produced goods. The blast freezer as well as plate freezer is installed.
7.5 Bhavani Sea Food :
M/s Bhavani seafood is established at fisheries harbour Veraval.
Govindbhai D. Vanik who is a fisherman by birth incorporated the plant in
1990 under the partnership.
All the machineries are housed on the ground floor and administrative
office is situated at the first floor. The plant has blast freezing capacities 20
tone per day, three tones per day capacity of plate freezing. The well-
equipped laboratory is also maintained. The products are exported to USA,
Japan, Taiwan, China, Malaysia and Singapore under the brand name
Bhavani. 140 employees are working in the plants of these 130 are working in
the processing unit.
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7.6 Sagar Food :
Sagar food is located at GIDC Veraval. The plant was setup in 1993
under the partnership of Mr. Onkar Nath Prashar. The plant is
accommodated in two-storey building. The receiving cleaning and processing
units are situated on the ground floor. The administrative office is situated on
the first floor. All the machineries installed are indigenous. The laboratory is
maintained to check the quality of row material and produced goods. The
plant has blast freezing capacity of 44 tone per day, 27 tone capacity of plate
freezing and cold storage capacity of 400 mt. tone.
The produced goods are exported to USA, UK, Japan, China, Taiwan,
Malaysia, Singapore and Gulf countries under the brand name Sagar food.
7.7 Tusli Sea Food :
Tulsi sea food was established in 1994 under the partnership by Mr.
Savajibhai R. Parmar. The plant is located at Somnath road Veraval. The
plant is housed in two storey building on the ground floor. The processing
unit and machineries are installed. The plant produces frozen seafood, which
are exported to China and Taiwan under the brand name Tulsi. The plant has
blast freezing capacity of 43 tone per day, 9 tone capacity of plate freezing and
cold storage capacity of 700 mt. tone. There are 112 employees working in
the plants.
8. FISHERIES INSTITUTIONS :
The various institutes and cooperatives related to fishery industry are as
follow.
8.1. Department Of Fisheries:
Commissioner of fisheries heads the department of fisheries. The
deputy directors assist the commissioner on technical matters. The
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organization at the headquarter is subdivided into 11 sections, marine
technical section is one of them. There are two regional head quarters located
at Rajkot and Vadodara headed by deputy directors; who are assisted by
assistant directors at district level. A joint director who reports directly to the
commissioner heads the survey and research section at Okha. One deputy
director has been separately appointed for the Harbour Development Project
under World Bank loan at Veraval and Mangrol. A separate deputy director
is assigned for inland fisheries for Ukai. Fisheries officers and assistants in
administrative and technical matters assist the assistant directors. There are
offices of commissioner of fisheries at Jamnagar, Rajkot, Jafrabad, Bhuj,
Bhavnagar, Veraval, Ahmedabad, Vadodara, Godhara, Surat, Valsad, Prantinj,
Lingda, Bhadarinia, Dharoi and Navli.
At Veraval, Valdsad and Jamnagar there are posts of technical
engineers and Assistant Technical Engineers.
8.2 The Gujarat Fisheries Central Cooperative Association Ltd. :
The GFCCA was set up in 1956 as an apex fishery cooperative
institution. It is engaged in different fishery activities like fish procurement
and marketing, fish processing, storage exports, boat building, fishing gear,
running net making plants, dry-fish trade, sale of diesel etc. The membership
of GFCCA consist of 72 primary cooperative societies and 1600 individual
fishermen in 1985-86. In the year 1995-96 197 primary cooperatives and 2225
individual fishermen were the member of GFCCA. The authorized capital is
Rs.3 crore and paid up is 85.46 lakhs. GFCCA has branches in Veraval, Delhi,
Daman, Valsad, Diu, Jamnagar, Valod and Bilimora.
The main activities of GFCCA are:
1. Purchase and sales of marine fish.
2. Purchase and sales of inland fish
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3. To produce and sale nylon nets
4. To build trawlers, fiber boats and traditional boats
5. To import and sale of OBM and its parts.
6. To purchase and sale of Ashok Leyland machines.
7. To provide guidance to establish cooperative societies .
8. To sell fish
9. To sell diesel at concessional rate.
10. To sell the fresh fish
11. To produce and sell of fish seeds.
12. To purchase and export marine fish.
13. To establish ice factories, cold storages and freezing plants.
8.3 Primary Cooperatives :
In 1950 there were three cooperative societies. At the time of the
formation of Gujarat state in 1960-61 there were 47 primary cooperative
societies. The number increased to 64, 92, 180 and 221 in the year 1969-70,
1975-76, 1980-81,and 1985-86 respectively. In 1996 there were499 cooperative
societies of these 245 were marine fishermen cooperatives and 254 were inland
fishermen cooperatives. The total members of the members were 55240. Out
of 499 cooperatives 181 societies were inactive. The total share capital was
284.24 lakhs of this Government of India contributed Rs.203.02 lakhs. The
state Government has provided loans to cooperatives.
The main objectives of the societies are :
1. Selling fish
2. Selling fish and other products
3. Selling fish and fishery requisites.
4. Selling fishery requisites.
5. Selling fishery requisites and requisites for other items.
6. Selling only other items.
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7. Not involving in sales.
8.4 Gujarat Fisheries Development Corporation :
Gujarat does not have a fisheries development corporation. Fishing
activities are under taken by the Gujarat Agro Marine Product limited
(GAMPL), a subsidiary of the state owned Gujarat Agro Industries
Corporation Limited. Many activities related to fisheries are handled by
GAMPL. It operated a boat- building yard at Porbandar with boat building
capacity of 50 mechanized boats per annum. GAMPL also handled bout 60%
of the supply of marine diesel engines in the state. During 1978, GAMPL
obtained two 23m. long Mexican built trawlers with government assistance.
In 1983 (26-11-83) GFDC separated from GAMPL and incorporated as
corporation.
The main objectives of the corporation are:
1. To handle the Mexican trawlers and traditional boats
2. To procure the aquaculture seeds.
3. To provide diesel engines, diesel, oil etc. to the fishermen.
4. To set up boat building yards.
5. To establish fish meal plant and produce fish mesh meal from the
reduced fish.
6. To hire the foreign trawlers for deep-sea fishing.
7. To produce and introduce fiber boats.
9. FISH PRODUCTION :
Gujarat rank first in marine fish production among the all the maritime
states of the country. In last two decades marine fish catches in Gujarat has
gone up by three times. The marine fish production has been increased
6.37%, and that of inland by 8.48% since 1960-61 to 1998-99. The combine
average growth rate of fish production is 6.63%during the same period. Total
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fish production of the state during 1971-72 was 161190 tones out of which
91.21% were marine fish and 8.79% were inland fish. During 1998-99 total fish
production of the state were 631728 tones out of which 87.33% were marine
fish and remaining 12.67% were of inland fish. In 1960-61 marine fish
production was 79412 tones which increased to 702355 tones in 1997-98 i.e.
8.84 times more compare to 1960-61 marine fish production. The inland fish
production is increased by almost 5.65 times comparing production of the
year 1970-71 and 1998-99. The following table shows the production and
growth rate of marine and inland fish.
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In 1998-99 out of total marine fish landing of the state, 26.86% landed at
Veraval and 14.04% at Porabandar. The top ten marine fish landing centers of
Gujarat state are shown in the following table.
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As per the provisional figures are available Gujarat has second and
eleventh position among maritime states and inland fish producing states
respectively. Top ten fish producing states are as follow.
TABLE No-1.22
TOP TEN FISH PRODUCING STATES OF INDIA YEAR : 1998-99(Provisional)(1000 Tones)Sr.No. Marine States Product. Sr.No. Inland State Product.
1 Kerala 583.36 1 West Bengal 823.5
2 Gujarat 552.00 2 Andhra Pradesh. 260.82
3 Maharashtra 394.88 3 Bihar 202.29
4 Tamilnadu 359.55 4 Uttar Pradesh 183.03
5 Karnataka 160.61 5 Orissa 158.80
6 West Bengal 171.5 6 Assam 155.71
7 Andhra Pradesh 150 7 Maharashtra 125.50
8 Orissa 124.3 8 Madhya Pradesh 119.59
9 Goa 85.84 9 Tamil Nuda 110.2
10 Pondichery 38.60 10 Karntaka 95.00
11 Gujarat 80.00Source : Gujarat Fisheries statistics Gandhinagar. p. 67, 1995-96.
Above table no. 1.21 indicates that Kerala holds first position where as
Gujarat is in second place in cash of marine fish production. In cash of inland
fish production West Bengal stands first and Gujarat is in 11th place. Looking
to inland resources it can be said that inland fish production can be increased.
10. USE FLOW :
The following table shows distribution pattern of the fish products in
Gujarat state.
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TABLE No. -1.23
DISTRIBUTION PATTERN OF THE FISH AND FISH PRODUCTS INGUJARAT STATE (Amt. In tones)
Year TotalProductionin tones
Fishconsumedwithin state %
Marketedoutside stateincl. Foreignexport
%
1999-94 684855 339030 49.5 345825 50.50
1994-95 715361 304898 42.62 410463 57.38
1995-96 658509 250649 38.06 407860 61.94
1996-97 725346 308002 42.46 417344 57.54
1997-98 772802 360485 46.65 412320 53.35
1998-99 631728 415073 65.7 216655 34.30
Source : Gujarat Fisheries Statistics 1995-96.
During the year 1998-99 the total fish landing in Gujarat were about
631728 mt. of which 415073 mt. i.e. 65.70% went for consumption within the
state and 34.30% were used for foreign and inter state export.
The inter state export consists of fresh fish, dry fish, fishmeal and in
other forms. The export of fish and fish products are given in table no. 1.24.
Table No.-1.24
INTER STATE EXPORT OF FISH AND FISH PRODUCTS FROM GUJARAT(Amt. In tones)Year Fresh fish Dried fish Fish meal Fish manure Fin & Maws
1993-94 20281 33701 25648 1179 119
1994-95 25149 34428 25385 1254 102
1995-96 19037 36772 23541 1001 130
1996-97 31032 35059 15787 1360 414
1997-98 15424 36915 15746 1519 871998-99 15818 20091 4849 1171 10Gujarat Fisheries statistics.
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Total inter state export was 41939 mt. in form of fresh fish (15818 mt.),
dry-fish (20091), fish meal(4849 mt), fish manure (1171 mt.) and fin and maws
(10 mt.).
11. EXPORTS :
Before 1973 export from Gujarat was confined to other states of the
country mainly in the form of fresh fish or dry-fish and marginal export of
was to the neighboring countries in the form of dried fish.
Export of process marine fish products from Gujarat to other countries
started in 1973, when a processing plant came into existence at Veraval. In the
following 25 years processing of the produce into frozen fish and fishery
products has spread to Veraval, Porbadar, Mangrol and Jamnagar. The state
has exported 208 mt. of process marine fish worth Rs. 0.40crore in the year
19971-72. While it was all time high in 1997-98, state has exported 125561 mt.
of process marine fish worth Rs. 637.85 crores. In 1997-98 the state share in
total marine export of country was 32.54% in terms of quantity and 13.58% in
terms of money value. It is evident from the following table that average
growth rate of export from state is 31.72% in terms of quantity and 41.25% in -
terms of value as compare to country’s growth rate 9.09% in terms of
quantity and 20.12% in terms of money. The growth rate of marine fish and
fish products export from Gujarat and India is given in the following table.
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12. STATUS OF MARINE FISH FOOD PROCESSING INDUSTRYIN GUJARAT:
Gujarat ranks first in marine fish production among the maritime states
of the country. It has a coastal line of 1600 km. It has two gulfs, surrounded
by 1.64 lakh sq.km. of continental shelf. With the declaration of Exclusive
Economic Zone (EEZ) a wide area of 2.14 lakh sq. km. sea with 7.73 lakh mt. of
fishery resource potential has come to be at the disposal the state for
exploitation. Further Gujarat is well known to be heterogonous with respect
to inland water resources comprising 3865 km. of rivers and canals, 2.43 lakh
ha. of reservoirs 0.71 lakh ha. of tanks and ponds, 0.21 ha of estuarine zone,
1.00 lakh ha. of water lodge areas and 3.76. ha. of brackish-water resources.
The people residing along the coastal belt of the state, the rivers, lakes
and reservoirs have been found traditionally engaged in fishing since time
immemorial. But due to vegetarian food habit, existing religious restriction
on consumption non-vegetarian food by the people of the state domestic
demand for the fish is very low compared to other states. Consequently the
natural fish resources of the state still remain largely under utilized. A major
part of fish and fish products produced in the state goes out either to other
state or to foreign countries.
Marine fish landing of Gujarat so far as commercially important
varieties are concerned consist of fishes such as Pomfret, Hilsa, Bombay duck,
Ribbon fish, Shark, Cat fish, Skates and Rays, Squids, and Cuttel fish, shrimps.
Lobsters and several others forming 91% total fish catch of state (1997-97)
Export of processed marine fish products from Gujarat to other
countries started in 19973 when a processing plant came into existence at
Veraval. In the following 25 years processing of the produce into frozen fish
and fishery products has spreads to Veraval, Porbandar, Mangrol and
Jamnagar. In all there are 53 freezing plants now with a capacity of 19980
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tones per day, having 53 frozen storages with the total capacity of 28251 mt, 51
fish pulverisers units with capacity of 874 mt. three fish meal plants with
capacity to produce 43 mt. The increase in the capacity to the present level is
due to the entrepreneurship. As it developed the activity attracted
investments and it has led to employment generation.
The state has exported 123213 mt. of processed marine fish and
fishery products worth Rs. 570.57crore to Japan, China, The European
Union and the U.S.A.(1996-97) [14]
1. PROBLEMS :
[1] Raw Material :
Natural resources especially marine fishery resources are gift of nature
to human being can have them if offered. They can neither be demanded nor
be claimed for.
As regard to the increasing pressure of the fishing on shrimps and fin
fish resources are concerned, about 0-50 meter depth zone excessively and
untimely harvested. More ever mechanized trawling small size cod end is also
posing problems of removing of juvenile stock
The catch is reduced in both quantity and quality, hence the
industry is crying for raw material.
[2] Value Added Product :
All the marine fish landing are not readily disposable in our country. A
significant amount of catch does not find customer’s acceptance for various
reasons like small size, low meat yield, bony nature, poor taste etc., these
constitute 30 to 40% of total catch. Most of these are reduced to fishmeal or
fish manure giving a little return to fishermen and processors. Though a large
number of the canned and frozen fish products have been developed in our
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country, they are not catering to the need of poor group of people. The trash
fish could utilize for the preparation of other processed products having equal
food value.
[3 ] Cost Of Raw Material :
Cost of raw material is mega share in the total cost of production. A
survey shows that cost of goods sold is 94.02%. The producers have to pay
more rates due to a short supply of raw material, which further increases the
cost of goods sold.
[4] Marketing :
Marketing information is the basic input for the organization to become
adaptable for the changes in the external environment. The exporters are
getting information only from agents, brokers, co-exporters and through the
trade journal of MPEDA. It is unfortunate that the organization though
having supply of marketing information as one of the important objectives,
could not turn to useful to the exporters.
[5] Export Price Fixation:
The price negotiation with importers is also not free from problems. The
major problem being language barriers in communication. The exporters are
not eloquent with foreign languages and as such they are not able to
participate in the negotiation freely with confidence. A study revealed that
96% of the exporters are selling their products through foreign agents while
only 4% are selling their products direct to foreign consumer companies.
[6] Advertisement:
Personal selling and sales promotion are mostly used for sale
promotion. Advertisement is not a popular device as considered by the
exporters.
66
[7] Power Supply :
Fish is perishable goods cannot be kept in normal temperature over
night. To preserve the catch kept in cold storages or in ice, which requires
uninterrupted power supply. But we do not have uninterrupted and regular
power supply. So processors have to resort upon self-power generating units,
which prove to be very costly.
[8] Labour :
For the processing of the fish skilled workers are required, they are not
available in Gujarat. They are called for from Kerala, Tamilnadu and other
southern states of the country on contract based. So the skilled labour is
expensive for the industry.
[9] Fund:
The banks mostly satisfy the working capital requirement of the seafood
industry.
But some time Banks for unknown reasons do not provide sufficient
funds, so the some of the units forced either to operate their plants at under
capacity or to shut down their units.
[10] Wastage:
During the peak fishing season glut conditions are prevailing, some time
resulting in wastage of considerable quantity of fish, some quantity are also
thrown over board for want of shore facilities and good price. If this could be
avoided production can be augmented.
[11] Over Emphasis On Few Catches:
The industry continued to lay emphasis on shrimp resources and
avoided other resources because of low prices. There is a need for
diversification to exploit the other resources, which have shown good
potential for increasing production.
67
Some of resources like the deep- sea lobster have been over fished along
with south west coast of India within a short time so they required
considerable time for the resources to recover to its original states.
[12] Capacity Utilization:
The seafood industry is running with an under average capacity
utilization. There for urgent measures are require to increase fish production
by taping the unexploited and under exploited fishing resources through the
capture and culture fisheries.
[13] Over Depending On Shrimp And Fin Fish Export:
Indian seafood industry is over depending on frozen shrimps, which
account for 32% quantity and 71% in value. This is not a healthy trend for
future growth of the industry there for diversifies market and product should
be given top priority in the export market.
[14] Un Taped Inland Market :
In India there is a huge untapped market, since infrastructure,
especially for quick transportation of frozen product to hinterland is weaker.
[15] Infrastructure Facility:
Lack of infrastructure facility such berthing, fish landing,
transportation, cold storages etc. leads to loss of freshness of fish, which
affects quality and unit value.
[16] Other :
The exporters are facing growing competition from other countries,
difficulty in knowing the requirement of the consumers of the importing
countries, increasing cost of production, political bans on importing of Indian
marine products in certain countries, frequent fluctuation in exchange rate,
excessive depending on Japan exporting are the major challenges.
A survey revealed the following facts about challenges the business is
facing.
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TABLE No- 1.26
THE CHALLENGES ARE FACED BY THE BUSINESS AT PRESENT
Particulars Percentage of
Respondents
Growing competition from other countries 33.33
Difficulties in knowing the qualityrequirement of the importing countries. 30.00
Increasing cost of production 46.67
Political banning on Indian Material incertain countries. 40.00
Frequent fluctuation in exchange rates 61..67
Uncertainty and fluctuation in the supplyof marine catch 26.67
Excessive dependence on Japan forexporting the marine products 73.33Source : seafood Export Journal vol. Xxx No. 2. March 1999. p. 53.
The survey reveals that India excessively depends on Japan is the
biggest problem. Second is frequent change in exchange rate and third major
problem is increasing cost of production. The industry is also facing problem
of competition in international market.
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1. INTRODUCTION :
Human progress require to find new and better ways of doing thing.
Since the beginning of the civilization, man has tried to develop techniques
and tools that can improve the efficiency of work. The same basic urge for
efficiency prompts business enterprises to strive for improvement.
The welfare of individuals, the growth of enterprises and the
development of the nation economies are largely dependent on their
comparative productivity. There may exist the differences among the
various countries of the world based on political ideologies, economic
systems or some such reasons, but all unanimously recognize the
importance of the improvement in the productivity levels. Productivity is a
ratio between the output of the wealth produced and the input of any
economic activity. There always exist a scarcity of input and each input
process certain inherent “input creativity” which is translated into output.
The “input creativity” can yield greater amount of out put through
“conversion efficiency”.
The concept of productivity, of course, with some degree of
confusion, has remained a continuous and challenging area of study. The
change in the productivity levels greatly influence a wide range of human,
economic and social consideration, such as higher standard of living, rapid
economic growth, improvement in balance of payment, control of inflation,
culture of the nation etc.
According to Encyclopedia Britannica “productivity in economic is
the ratio of what is produced to what is required to produce it. Usually this
ratio is in the form of an average expressing the total output of some
category of goods divided by the total input of say, labor or materials. In
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pricing any input can be used in the denominator of the productivity ratio.
Thus one can of productivity of land, labor, capital or sub categories of any
of these factors of production”.
2. CONCEPTS, MEANING AND DEFINITION OF PRODUVTIVITY:
In recent year productivity becomes a key words in any discussion of
industrial and economic problems. To the layman it may appear that
productivity movement is a sudden growth of post war period. In fact it has
much longer history.
It was in the closing year of 18th century that F.W. Taylor developed a
technique of management, which has come to be known as scientific
management. In 1950 for the first time the Organization for European
Economic Co-Operation [OEEC] offered a formal definition of productivity.
Productivity is the quotient obtained by dividing output by one of the
factors of production. As such productivity measures the output per unit of
output, theoretically they're as many indices of productivity as there are
input. However for the purpose of simplicity, they can broadly be classified
as labour productivity, capital productivity, raw material productivity,
overhead productivity and total productivity.
The measurement of productivity –input /output relationship gives
us an idea of the extent of effectiveness achieved by the relative production
factors or units in a given time. That is they reflect upon the measure of
economy and efficiency brought about in employing the means and connote
the class of conceivable measure that depict output per unit of an associated
input in a sequence of compared period .The concept of productivity thus
signifies measurable input- output relationship i.e. the relationship between
the result achieved and the means employed to achieve the result. That is, it
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should elaborate only definable relationships between an output and the
relative production factors.
The two basic approaches to promote material prosperity are (1) right
allocation of available resources among their alternative use and (2) the best
possible utilization of such allotted resources. It is indeed in production of
more and better output from given volumes of resources and given output
from lesser or cheaper resources that the secret of material advancement lies
and it is this secret that is popularly termed as “productivity’.[1]
For the most part of economist s have been concerned with the
productivity at the International, National, and industrial levels all though
some well known economists have addressed the measurement at company
level the precise meaning of productivity “It is a relationship between
output and means employed to produce that output. [2]
We can say that “productivity is the ratio between the output given
commodity measured by its volume and one more of the input factor also
measured by their volumes”.[3].“Productivity is the efficiency with which
goods and services are produced that is the ratio of the output of goods and
services to the input of resources.[4] The dictionary meaning of
productivity is “the quality or fact of being productive”. While “productive”
means having quality of production or bringing forth”.(Oxford English
Dictionary 1982).According to “International; Encyclopedia of social
Science”(1968). Productivity refers to a class of empirical output input ratio
that is widely used in economic history, economic analysis and economic
policy.[5] In the words of J. F. Bell “ Broadly and basically defined
productivity is of course, the relation between output and input a
measurement of efficiency with which resources of all kinds are
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transformed”. Thus productivity is a measure of input efficiency. It
indicates how many units of output are obtained from a unit of input. It
may also mean more output minimum cost better quality o f work and
satisfaction of all of those who are engaged in the work and also of those for
whom services are rendered. In Short higher productivity means that more
is produced with the same expenditure or resources or the same amount is
produced at less cost, thus realizing some of the resources for the
production of other things [6]. The word “productivity” carries a multitude
of meanings I with personnel efficiency of lobour and output derived from a
composite bundle of resources to the philosophical meaning which is almost
synonymous with welfare and in one extreme case, has been identified with
time.
Generally, productivity is considered efficiency or performance. It is a
measure of how well resources are used to produce output. According to
James L. Rig “productivity is the measure of how specified resources are
managed to accomplished timely objectives stated in terms of quality and
quantity”. [7]. In other words, productivity refers to physical relationship
between the quantity produced [output] and the quantity of resources used
in the course of production [input]. John Kendrick defines productivity as
“the relationship between output of goods and services [O] and the input [I]
of resources, human – non human used in the production process, the
relationship is usually express in ratio form O/I that is productivity is the
ratio of output to input. The higher I the numerical value of this ratio, the
greater the productivity [8] Productivity is the ratio between the units of
goods or services produced and the resources consumed in production
during a specified time. It is well understood as the ratio of output to input
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with respect to given resources. [9] Gordon K. C. Chen and Robert E.
Mc.Garrah define productivity “as a ratio of output produced per unit of
resources consumed by the process”. [10] In the words of J. F. Bell “Broadly
and basically defined, productivity is of course, the relation between output
and input a measurement of efficiency with which resources of all kinds are
transformed”. [11] Robert Dublin opines “productivity is the efficiency
with which goods and services are produced that is, the ratio of output of
goods services to the input of resources”. [12] K. N. Subramaniam also
endorses these views when he says that “productivity is the ratio between
the output of a given commodity measured by its volume and one or more
of the input factors also measured by their volumes”. [13] Thus productivity
is a measure of input efficiency. It indicates how many units of output are
obtained from a unit of input [or inputs]. ILO [14] defined productivity as
the ratio between “Output of Work” and “Input of Resources” used in the
process of creating wealth. The process of productivity in a unit can be
classified as under.
I/P PROCESS O/P
Muda [Waste]
OutputProductivity = Input
This definition applies to an enterprise, or an industry or an economy
as a whale. Productivity is simply the ratio between the amount produced
and amounts of resources used in the course of production. These resources
can be [Unit of resources is in brackets]
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1. Land [Hectares]
2. Material [Metric Tone]
3. Plant and Materials [Machine Hours]
4. people [Man Hours]
5. Capital [Rupees]
Above various definitions express the basic concept of productivity
and it reveals the relationship between various components. It is popular
field of study which gives clear idea about the basic philosophy. Beside the
definitions and measurement of productivity has undergone a change over
the years, for the role and relevance of productivity in business. This change
in thinking has been classified as under according to time span.
SR. YEAR Contributor Theam
1 1950 OEEC Productivity is the quotient obtained bydividing output by one of the factors ofproduction. It gives productivity capital ,investment, or raw material according towhether output is being considered inrelation to above factors [15]2 1955 Davis Change in product obtained for the resourcesexplained.3 1962 Fabricant Always a ratio of out put to input
4 1965 Kendrick &Creamer Functional definition for partial, total factorand total productivity.5 1976 Singer Family of ratios of output to input
6 1979 Sumantha Total productivity- ratio of tangible output totangible input7 1987 Goldratt &Sminth Productivity is minimizing the resources.
Peter Drucker has define productivity as “that balance between all
factors of production that will give the greatest output for smallest effort”
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“productivity is measure of performance for the production activity and
refers to the amount of output produced per unit of input”. This can be
express through the following equation,
OutputProductivity = Input
Here output stand for a weighted sum of various input.[16]
Productivity measures the efficiency of the production system. The
efficiency with which resources are utilized is called productive efficiency.
Higher productivity means producing more from a given amount with
lesser input. At the level of a plant or an industry productivity is an output
input ratio. But at the macro level productivity is of performance of an
economy or country. From a nation’s viewpoint productivity is the ratio of
available goods and services to the potential resources of the country.
It may be viewed as industrial productivity, enterprise productivity
or an individual productivity. Over the years the productivity becomes
popular field of study. Initially it was implemented for the measurement
manufacturing industries or production oriented industry but at present
this is used for wide and different purposes as for banking, transportation
insurance factor also, but the ‘productivity is a simple but important tool for
evaluation. Here through the ratio of productivity indicates the growth of
unit, lower ratio indicates the lower efficiency and scope for redesigning of
strategic action while constant rate indicates the adoption of all changes in
external and internal variable.
In this sense the word productivity stands for proper utilization all
available resources to achieve the best result at minimum cost. It may also
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mean more output, minimum cost; better quality of work and satisfaction of
all of those who are engaged in work and also of those for whom the
services are rendered. In short higher productivity means that more is
produced with the same expenditure of resources or the same amount is
produced at a low cost thus realizing some of these resources for the
production of other things.[17] When more is produced with same
expenditure of resources it may be termed as efficiency, when same amount
is produced at less cost it may be termed as efficiency. The word
productivity is broad enough to cover both [18] It has been defined as a
mental attitude “an attitude of constant improvement of that which exists.”
Gupta and Singh explained productivity [p] as equal to output [o].
Productivity thus been define innumerous ways, but it may be said to
generally stands for higher production; better quality, consumption of less
resources; benefits of both those engaged in industry and community and
right attitude for constant improvement and progress.[19] [EPA].
The above definitions state productivity as the ratio of wealth
produced to the ‘input’ of resources used in the process of production. But
this definition is incomplete until the terms ‘output put and input’ are also
defined. The term includes all the goods produced and services rendered.
The term input means the efforts and sacrifices of all those contributing
towards production.
In the wards of Riggs “production is the quality or state of being
productive. It is a concept that guides the management of production
system and measures its success. It is quality that indicates how labour,
capital, materials and energy are utilized”.
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Increasing productivity indicates following three courses of action
which are,
Ø Increasing production volume over a given period.
Ø Produce the same volume over a lesser period.
Ø Produce the same volume for lesser input in a given time.
3. MISCONCEPTIONS IN PRODUCTIVITY:
Ø It is not a measure of the volume of production; rather it is
relationship of output input. An increase in production may not
imply improvement productivity. It depends on the inputs and their
efficiency.
Ø It is not a measure of profitability. Improved productivity is usually
reflected in lower cost and high profit and thus indicates the
efficiency of operations. But often-inefficient operation appears to be
profitable when demand conditions are favourable.
Ø It is not anti-inflationary measure. It may be one of the moderating
factors. Cost-push inflation occurs when an increase in wages is not
matched by equivalent increase in productivity (i.e. output per man
hour). But wage rise is only one of the economic factors that
determine the general price trend.
Ø Finally it is not a technique to make worker to work harder. Rather it
is approaches that encourage workers to shorter.
4. PARTIAL PRODUCTIVITY AND OVERALL PRODUCTIVITY :
Productivity of an individual input is known as factor (partial)
productivity. I t is helpful in identifying in depth the cause for low
productivity and initiate approach action. However, such action will be
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coordinated and fully integrated with overall organizational planning It is
only an approximation because productivity is the out come of all factors
(men, materials, machines, etc.) taken to gather. From an overall viewpoint,
productivity is the ratio of total output to total inputs. It is the total
productivity which is the ratio of output to the combined input factors, that
is of great significance, because changes therein reflect the combined
influence of all the input factors.[20]
Productivity is a combined effect of general factor, technological and
organizational factors and human factors. Owing to this characteristic of
productivity, one can not measure total productivity and partial
productivity without certain limitation.[21]
5. SIGNIFICANCE OF PRODUCTIVITY AND INNOVATION :
The industrial nations whose population density is greater than
India’s have been able to achieve full employment with high wage levels
and high living standard, owing to the higher productivity of their land,
labour and capital. Their higher productivity stems from their use of the
best available technology and adaptive organization of a their production
factors. Their increasing productivity continually improve technology and
adaptive efficiency of their organization under condition of change, are in
turn the outcome of a strong inclusion of productivity norms amongst their
people.
The significance of productivity and innovation for peoples and
nations may be stated as follows.
It emphasis the efficient utilization of all the factors of production
which are scarce universally. It attempts to eliminate the wastage of every
kind.
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It facilitates the comparison of the performance of the firm with firm
with that of its competitors or related firms, both in terms of aggregate
results and in terms of major components of performance.
It enable the management to control the ‘performance of firm by
identifying the comparative benefits rising out of the use of different inputs,
or varying proportions of the same inputs, currently and over longer
period, as the t basis for considering alternative adjustment over future
periods.
It also provides a reliable data for certain managerial decisions such
as collective bargaining regarding the wages with the trade union, effective
presentation before the Government against the imposition of prospective
restrictions etc.
Productivity and innovation generate resources and create wealth.
These resources may be utilized by a nation for the expansion of economic
activities, promotion of social welfare and development of civil amenities,
for the quality off the people.
Productivity enable nation to increase its export. The edge required in
terms of prices and quality of product for competing effectively in
international market can come only through productive and innovative
excellence.
Productivity and innovation serve to control both the cost-push and
demand pull varieties of inflation. There by protect the savings and living
standards of the people from erosion due to inflationary pressures.
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Productivity reduces the cost of goods and services needed by the
people thy increase peoples’ access to these goods and services. They
contribute thereby to improvement in living conditions.
Productivity and innovation enable workers to receive higher wages
income in real terms. It also mitigates the problem of poverty through their
mutually supportive impact.
Greater availability of resources to enterprises enables them to
modernize their plants and machinery periodically, and upgrade their
production technology.
Productivity and innovation not only gives impetus to specific
types of economic activities but also generate increasing demand for
manpower with higher scientific and technical training.
The above-mentioned effects of productivity and innovation are
highly interrelated in the form mutually supportive relationship.
Productivity and innovation stress the basic fact that the level and value of
production in nation are not simply determined by the volume of
investment resources, that higher production and generation of wealth do
not necessarily require investment of increasing quantum of resources. On
the other hand the production level and creation of wealth depend
significantly on the efficiency and effectiveness of resources utilization on
the level of productivity.
6. FACTORS AFFECTING THE INDUSTRIAL PRODUCTIVITY:
Productivity is a technique of extracting greater output from the
inherent “input creativity” of various resources through the “conversion
efficiency” The “conversion efficiency” which changes the level of
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productivity is largely affected by numerous factors. All these factors affect
the level of productivity either individually or jointly. Some of important
factors are classified as under.
(1)Technological factors: Technological factors exercise significant influence
on the level of productivity of plant. Technological advancement increases
the production with minimum of efforts, which always result into increased
productivity.
(2) Managerial factors: Progressive and imaginative managerial skill always
taps greater output of the human and non-human resources. Good
organizational relationship, delegation of authority, true recognition of
human factors, imaginative judgment results into increased productivity
and contended labour force. No ideology can win a greater output with less
effort. It is only through sound management that optimum utilization of
human and technical resources can be secured.
(3) Financial factors: The availability of financial resources enable
organization to spend money for the research and development,
development of ‘professional executives, adoption latest technology,
provision of effective stock pilling and material control. All these factors
directly affect the level of the productivity. The low level of productivity
and poor industrial growth of the underdeveloped countries is due to poor
capital formation and constraint on the financial resources.
(4) Natural factors: The natural resources like geographical, physical and
climatic conditions directly affect the level of the productivity. The effect of
these factors is confined to certain type of industries and the possibility of
bringing them within the control, e. g. humidification in textile industry,
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quality thickness and depth of the mineral resources, climatic effect on the
labour efficiency etc.
(5) Sociological factors: The genetic characteristics; racial quality etc. has
great impact on the productivity of the labour. The productivity is also
affected by the attitude of the workers towards the work and the approach
of the management towards the working force and the provision of working
conditions.
(6) Government policy: The Government policy regarding financial
incentives, taxation policy, tariff policy, industrial licensing, labour laws etc.
effect the productivity, e.g. provision of concessional loans for
Modernization, tax incentives for the expenditures on research and
development etc. help in increasing the level of productivity.
(7) Human factors: Human nature and human behaviour are the most
significant determinants of productivity. Human factors may further be
classified into two categories as given bellow.
Ability to work : Productivity of an organization depends up the competence
and caliber of its people –both workers management. Ability to work
governed by education, training, experience, aptitude etc. of the employees.
Willingness to work :Motivation and moral of people is the second important
group of human factors that determine productivity. Wage incentive
schemes, labour participation in management, communication system,
informal group relation, promotion policy, union management relations,
quality of leadership, etc. are the main factors governing Employees’
willingness to work.
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7. CAUSES OF LOW PRODUCTIVITY:
Low productivity affects most of organizations. This problem is so
vital that it cannot be ignored. Poor productivity should be recognized. Its
causes should be appropriately diagnosed to see exactly where the things
are wrong. Then effective measures should be taken for improvement of
productivity in the organization. Following are the causes of low
productivity in the organization.
Ø Wastage of resources result from inability to measure, evaluate and
manage the productivity of growing white – collar work force.
Massive productivity gains in knowledge and service jobs are
possible, if proper strategies for productivity-mindedness and
measurement for white-collar force are instituted.
Ø Delay and time lag result from diffused authority and inefficiency in
many organizations.
Ø Spiraling inflation ‘results from giving reward and benefits without’
requiring the equivalent in productivity and accountability.
Productivity’ data relating to the individual should be the basis to
justify price increase, wage hikes and salary adjustment.
Ø Coast soar from organization expansion. Many organization have
been so busy in surviving, developing and expanding that
management simply does not notice the drift towards complexities
and soaring cost. Where there is expansion in organization, due care
would be given for additional management personnel, more paper
work, more indirect workers, legal and moral constraints, additional
workers, unwarranted overtime, sensitivity to political pressures and
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greater resources use. Productivity suffers when organizations
expand without productivity effectiveness and control.
Ø Low motivation prevails among a rising number of affluent workers
with new attitudes. Anew work ethic should be developed, if
productivity is to be gained from the affluent.
Ø Late deliveries are caused by schedules that have been disrupted by
scarce material.
Ø Unresolved human conflicts and difficulties in cooperation result in
organizational ineffectiveness.
Ø Management options and prerogatives for productivity are
constrained by increasing legislatives.
Ø Dissatisfying and boring worker has resulted from specialized and
restricted worker process. Specialization and division of work
process continue to break down jobs into smaller steps to gain
efficiency. It also brings tedium and boredom. Work used to be
backbreaking for millions of workers earlier. Now it is mind
tormenting. Work enriching approaches and redesigning can bring
about significant steps in improvement. Work enrichment approaches
and redesigns can bring about significant steps in productivity
improvement.
Ø New opportunities and innovations are declining from impact of
rapid technological changes and high costs.
Ø Research and development programmes and expenditure have
seriously affected the productivity thrust in many cases. The effect is
immediate and long range. Productivity gains will be for sometime,
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since it takes time for innovative products and process to be
developed and applied. Government can encourage and ‘provide
incentives for implementation of promising and aggressive R & D
programmes.
Ø Time commitments are disrupted from increasing demand of leisure
time.
Ø It becomes difficult for the organizations to keep with accelerating
information and knowledge. In periods of acute comparison this
difficulty seriously affects the growth or even the survival of the
organization. Productivity gains will be realized when renewal and
organizational development are active process within the
organization.
8. PRODUCTION AND PRODUCTIVITY:
The term ‘productivity’ must not be confused with production.
Increase in production does not necessarily mean increase in productivity.
Productivity is a relative term where production is absolute term. F. Owen
Smith points out that “…the word ‘productivity’ is often confused with
‘production. The two words have very different meaning ‘productivity’ is a
ratio while ‘’production’ relates to a volume”.[22] In the words of N. K.
Prasad "productivity should not be confused with production, increase in
production does not necessarily mean increase in productivity. If for
instance, an increase in production is effected by corresponding increase in
the quantum of input there is increase in productivity."[23] Similar
comments have been given in Introduction to Work Study “But an increase
in production does not itself indicate an increase in productivity. If the
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input of resources goes up in direct production to the increase in out put,
the productivity will stay the same. And if input increase by a greater
percentage than output, higher production will be achieved at the expense
of a reduction in productivity.[24]
Production is the activity to produce goods or services, which are
measured in volume or in quantity. Where as productivity is measure of
efficiency or is the ratio of thee output to the input consumed.
9. PRODUCTIVITY AND EFFICIENCY:
Efficiency and productivity are closely interrelated objectives.
Efficiency means economy in the utilization of resources. I aims at reducing
input output ratio, that is to say producing more output with given input or
producing the same output by reducing the input. Efficiency is achieved by
reducing the cost of operations generally companies emphasize on reducing
the cost of production. But the aim should be to attain all round
minimization of cost including the cost of distribution, administration etc.
This can come from the optimum utilization of resources.
Efficiency in resources utilization is reflected in productivity. Greater
the efficiency in resources utilization higher is the productivity .In fact
productivity is the measurement of efficiency. It represent efficiency with
which the resources are utilized and their yield.[25]
“Efficiency show the ability of an individual or a unit to get result
with minimum efforts or expenses”.[26] It is the ratio of the result to the
efforts, expenses or the means used in short “efficiency means the shortest
way toward desired goal”.
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Efficiency is relative concept. There cannot be a state of efficiency
without some one having declared standard or target.
Productivity is defined as ratio between the production and
consumption (input) volume, when the out put is divided by an individual
input the productivity is known as individual productivity, but overall
productivity of an organization is called efficiency. “it is convenient to use
productivity to mean the output from one particular factor of production or
particular form of input and to use efficiency means the output from the
total input”.[27]
10. PRODUCTIVITY AND PROFITABILITY:
If the selling prices are increased the profitability of an enterprise will
also increase but will have a zero effect on the productivity level. J. P.
Srivastava remarks “In between cost and profitability there so many other
factors beside productivity. For example profitability may have its origin in
current scarcity”.[28] He further pointed out that “…..that stresses of
development and market mechanism may be playing their due role in
inflating the profitability of a producing unit, while rationalization of effort
in every direction is the true basis of productivity.”[29] Thus profitability
does not necessarily increase the real wealth of an enterprises as it may
increase whenever either the selling prices are increased or by overlooking
the effect of inflation etc. However Chen and Garrah observe; “With due
allowances for temporary currency value fluctuations or change in
commodity or product prices there is strong positive correlation among
time series data measuring productivity, profitability or efficiency.[30]
They are of the view: “all these measures indicate a rate of growth in
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capabilities of organization to fulfill their missions, namely, to produce and
distribute more and better products or services by managing the
development of technology and human resources.”[31] Increase in
productivity will lead to increase in profitability with increase in large
production as compare to over all increase in the cost of production. If the
cost and productivity both increase to the same extent profitability will not
change. But ‘productivity decrease the profitability will decrease.
Productivity is the measurement of efficiency, where as profitability is the
measurement of profit earned on capital employed or means employed.
11. PRINCIPLES OF PRODUCTIVITY IMPROVEMENT:
The following principles must be considered as guideline for sound
management of productivity.
Microprocessor Principle:
Whenever and where possible design, products and processes
connect with microprocessor control. The use of the microprocessor creates
built in productivity and quality’ level that may not be achieved unless
format efforts mad once the product and or process are design.
Global Market Principle:
Design and manufacture products for global market. By going for
global market, a company will strive to produce the most competitive
products in the domestic and international market.
Learning Curve Principle:
Where possible plan productivity level and product cost on a learning
curve. One of the most ignored phenomena in operation of a company is
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the existence of a earning curve. Here learning curve means, whenever the
time needs to do a task reducing by a constant proportion for every
doubling of output quantity, we have a learning curve.
Secrecy Principle:
Productivity improvement strategies that are novel when compared
to the competitors must be kept secret. Very often for the sake of publicity,
organization and individuals working for them tend to “leak” some
strategies that are of strategic importance to them in improving the
productivity levels and growth routes.
Product mix Principle:
Develop a product mix that consistently shows the largest gains in
productivity and market share. This principle appeals the management of a
company to add one more dimension to the strategy decision namely the
gains in total productivity.
Emulation Principle:
Take the best of at least three competitors technologies in ‘product
design development and production.
Productivity Gain Sharing Principle:
Always share the gains in ‘productivity improvement with everyone
directly or indirectly responsible for it, particularly employees and
customers. This is one of the important principles and yet perhaps, one of
the most neglected hindering rapid and consistent productivity gains in
organization. An organization that improves the level and growth rate of its
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productivity must be sincerely searching for ways to distribute the gains to
employees, customers and vendors.
Leading Competitor Principle:
Be the leading competitors for as many products/services as possible.
The underlying assumption behind this is that those companies or
organizations that have more leading edge products or services tend to also
be the leading competitors in the market. Companies having right and
quality product at the most competitive price have a much better chances of
being leading competitors.
Harmony Principle:
Seek harmony in human relation at all levels of management from the
top most executive to down to the production/ operation level employee
“internal politics” in an organization result from a lack of harmony between
the goals and objectives of the management, the employees and the union.
International outlook Principle:
Keep an international perspective in management activities related to
planning, research and development marketing operations/production and
technology transfer. An organization need not wait to practice this
principle until it has become a multinational operation. By keeping track of
the technological economic and political developments in other countries-
both the so-called “development” and “developing” management can better
plan the various aspects of their activities.
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Co-Operative Research Principle:
Work closely with universities and generic research establishment to
bring in ideas for productivity improvement. By practicing this principle
organization should be able to obtain and implement many new ideas for
productivity improvement at a lower cost than if they conducted all he
research by himself.
Productivity Process Principle:
Productivity improvement must be an on going day process and not
one time programme or project. In any organization, there is always the
need to offer the best product or services at the lowest ‘possible cost of
production. Only consistent, honest efforts in productivity improvement
can ensure this result, irrespective of the importance associated with the
term “productivity”. [32]
12. PRODUCTIVITY IMPROVEMENT TECHNIQUES:
All efforts towards productivity improvement have always been
focused on the resources i.e. men, material, money, time, machinery, etc.
and the process through which they go to give the output.
In 1982 Sumanth and Omachanu propose Five Pronged Approach,
classifying fifty four different techniques based on the five basic type:
Technology, Employee, Product, process and Material. In the areas of
production and process improvement, Value Analysis aids in eliminating
none value adding function i.e. those functions resulting in low
performance at high cost from products and process.
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On the technology front, extremely precise and accurate high-speed
machines and systems like CAD, CAM, FMS, TRNSFER LINE etc. Have
drastically reduced the processing time. [33]
On the human front, incentive plan, job enrichment, fringe benefits
etc. are used to encourage valued adding inputs from people. Inventory
control, material handle system etc. reduce the time, space, effort and
money involved. Technique like works studies etc. eliminate motions that
are non-productive. Each of the above techniques further consists of many
other elements have shown in the table.
TABLE No.-2.1
Techno.Based Employee Based Product Based Task Based Material BasedCAD Financialincentive Value Engineering MethodEngineering InventoryControlCAM Group Incentive ProductDevelopment WorkMeasurement Material‘RequirementPlanningIntegratedCAM Fringe benefits ProductSimplification Job Design MaterialmanagementRobotic Promotion R & D JobEvaluation QualityControlLaser BeamTechnology Job enrichment ProductStandardization Job safety MaterialhandlingEnergyTechnology Job enlargement ReliabilityImprovement Ergonomics MaterialrecyclingGroupTechnology Job Rotation Advertisement ProductSchedulingComputergraphic WorkerParticipation ComputerAided DataProcessingEmulation MBOMaintenanceManagement SkillEnhancementRebuildingOldMachineries
Learning curve
EnergyConservation WorkingConditionimprovement
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Some other practices for productivity improvement are, zero defect
production plant, punishment for low productivity workers recognition for
highly creative workers, training for the employees and family can assured
high productivity.
13. PRODUCTIVITY AND PERFORMANCE:
Productivity takes into account output in relation to input
Performance take into account output alone.
Output PerformanceProductivity = Input = Resource consumed
In performance, we considered only the output and not the input. In
general index is the ratio of the same parameters under different condition.
A performance index becomes comparison of actual output with some
standard or expected output..
Actual work donePerformance index = Standard work
14. VARIOUS MODELS OF PRODUCTIVTY MEASUREMENT:
Productivity measures the efficiency and effectiveness with which a
production process converted inputs into output (s). This measurement is
usually expressed in the form of a family of ratios of output to input in
terms of quality and/or money value. A number of productivity measures
have been developed depending upon the objectives of assessment and
comparison. Some of the models are as fellow.
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[1] Production Based Model :
These models may be divided in two part viz. (1) Model based on
output ass value of production and (2) Model based on output as value
addition. A brief description of these models now follows.
1.1 Models Based on output as Value of Production :
Ketaro Tsujimro consideres productivity as the quality of production
by a quantity of labour or the output per unit of labour input. J. W.
Kendrick and Creamer [34] are considered to be the founder of this concept
and take the credit of presenting a model for measuring productivity in a
systematic manner. The author consider that a company’s productivity
can be measured and analyse in basically three types of productivity
indices.
(a )
(b)
Wherein Net output = output – Intermediate goods and services.
Total factor input = Manpower input + capital input
(c)
1.2 Model Based on Output as Value Addition :
Bernard Cox define value added as: “The increase in market value
brought about by an alternation in the form, location or availability of a
product or services excluding the cost of brought in materials or
Total outputTotal productivity index i.e. All input factors
Net outputTotal factor productivity index i.e. Total factor input
OutputPartial productivity index i.e. One factor input
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services”[35] in his view “value added is a most helpful measure of a firm’s
output and can be put to good use [36]. The above model also has
limitations. The factorial productivity measure which has received much
recognition does not project the status of productivity of a company. These
models also place too much emphasis on labour. According to Samul
Thomson “The importance of other factors beside labour efficiency is
clearly recognized by the user of the data” [37]. The practice of using
output per unit labour time expended to answer all questions about
productivity performance has led to confusion. G. D. Sardan and Prem Vrat
point out “Market price vary and fluctuate widely as are dependent on
demand and supply as well as other environment factors beyond the
control of organization. The use of market selling prices in the valuation of
output can, therefore, project distorted output Similarly measure of value
added per man hour also become a misnomer of productivity as value
addition is generally the total cost of products minus the cost of purchase .
Owing to this high wages would automatically increase the value of
products appearing ad numerator and hence increase productivity.” [38]
[2] Productivity Accounting Model (PAM) :
The various models suffer from inherent limitations. The model should
be such that it may help management in analyzing areas of improvement,
take into account all possible output and input used, keep out external
factors such as price rise etc. from the calculation of productivity’ of the
organization and data should be available for the measurement of
productivity.[39] It would be observed that PAM satisfies all these
conditions. Hiram S. Davis is a staunch advocate of this model. [40] This is
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the model selected for the present study. This has been chosen for the
following two purposes:
1. The model is one of the best available models. It fulfils all the
requirements enumerated above. I t can be used to determine the
reasons for the changes in company efficiency It can used for control
purposes. It takes into account all outputs and all resources used. It is
based on common price accounting.
2. Since the model is based on accounting data and the present study is
also being conducted in the field of accounting the result of the study
based on this model may expand the area of further research relating
to measurement and analysis of productivity of enterprise.
O. P. Gupta observes “Accounting today is not mere debit and credit.
It has in fact assumed larger dimensions which is reflected in the attempts at
social and national accounting –Accounting for poor, accounting for human
welfare etc’.[41] According to John L. Carey: “Accounting can and does
deal with data not only in terms of money symbols, but also in terms of
material labour, time, index, and other valid units of measurement.
Accounting is not as many suppose confined to financial data”.[42] B. J.
Folayand K. T. Maunders take accounting as “..the process of identifying,
measuring and communicating economic information to permit informed
judgment and decisions by user of the information.”[43] According to them
accounting information is all information which may be relevant to
economic decision-making. Eldon S. Hendriksen also points out Accounting
is a process of communication of economic information for decision making
purpose by both management and those who must rely upon external
financial reports.” [44] Establishing accounting as an inter-decision an
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editorial comment of Accounting Journal recommends “Systems manage-
ment requires that accounting must search the ‘KIT’ of mathematical and
statistics for finding out such tools and techniques as may help the user of
financial and economic data in evaluating and analyzing the ‘language’ of
accounting for their guidance in actions and decisions.”[45] As K. E.
Boulding state “Economics and Accountancy are two disciplines which
draw their raw material from much the same mines. From these raw
materials, however, they seem to fashion different products. They both
study the operations of firm, they both are concerned with such concept as
income, expenditure, profits, capital, and prices.[46] In the light of above
arguments there seems substantial support in four of the following remarks
‘by Davis when he concludes: “Certainly the measurement and analysis of
economic performance of firm would seem to fit within the scope of
accounting as it is now view by many members of the profession.”[47] Thus,
Productivity accounting is a technique of measuring and analyzing
productivity by the relation of total output to total input after both have
been revalued to some appropriate scale of constant prices and it is
grounded on basic accounts of a firm.” [48]
[3] American Productivity Center (APC):
American Productivity center has been advocating a productivity
measure that relates profitability with productivity and factor. This measure
is divided as follows:
= Productivity x Price Recovery Factor
SalesProfitability = Cost
Output x price= Input quantity x Unit cost
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The APC model is different from other models in its treatment, by
including of Price Recovery Factor. Price Recovery Factor is factors that
capture the effect of inflation. The changes in this factor over time indicate
whether changes in input costs are absorbed, pass on over compensated for
in the price of the firm’s output.
The inclusion of this factor will show whether gains or losses of a firm
are due to changes in productivity or it merely indicates the fluctuations in
the prices of the material consumed and sold.
In this model quantities of outputs and inputs from each year are
multiplied by base year price derived the productivity performance index.
Price and unit cost for each year are multiplied by current year quantities,
resulting in price recovery performance index. Price and unit costs for each
year are multiplied by current year quantities, resulting in a price recovery
performance index. Unit cost for labour, materials, and energy are
straightforward. The capital input is given by total depreciation plus profit
relative to the total assets employed. Thus the capita input for any period
equals the depreciation for the period + return on assets in base period x
current assets employed.
[4] Total Productivity Model :
Total productivity model developed by David J. Sumanth in 1979 is
further extension of earlier models. Sumanth considered 5 items as inputs,
those were Human Material, Capital and an item called other expenses.
This model can be applied in any manufacturing or service organization.
The Model can be summarized as follows ;
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Total tangible output = Value of finished units produced + Partial Units
produced +Dividends from securities + Interest from bonds +other income.
Total tangible inputs = Value of human input + Capital input + Material
Input + energy input + other expenses.
All quantifiable input are considered, sensitivity analysis can be done
and provides both firm level and operational unit level productivity are the
advantages of this model. Data is difficult to compute and does not
consider intangible factor of input and output are the disadvantages.
[5] Kendrick – Creamer Model :
Kendrick and Creamer (1965) introduced productivity indexes at the
company level in their book “ Measuring Company Productivity”. This was
the first book of its kind devoted exclusively to company productivity. Their
indices basically of two type , total productivity and partial productivity.
Where the sum of input in basis period price = output in basis period
prices in the period and the difference between the sum of input in basis
period prices and the output in basis period prices is the productivity gain
in the measured period.
Total tangible outputTotal productivity = Total tangible input
Measure period output based periodTotal productivity index for given period =
Measured period input based period price
Output (gross net) in base period pricePartial productivity of labour = Labour input in base period prices
Output(gross or net) in base period pricesPartial productivity of capital = Capital input in base period prices
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Kendrick and Creamer took the position that company’s productivity
changes are obtained by measuring and analyzing total productivity indices
together with the partial productivity indices.[49]
15. PRODUCTIVITY MOVEMENT IN INDIA:
Productivity in Industrial under takings has assumed greater
importance in recent year, especially due to increased nation and
international competition of resources. It encourages efficient utilization of
scarce resources.
After independence Government of India intended to increase
productivity consciousness in the country. So in 1952 and 1954,it invited the
team of expert of International Labour Organization (I.L.O.) with a view to
establish Productivity Center in the country. In 1957 Government of India
appointed a Committee on productivity under the Chairmanship of Dr.
Vikram Sarabhai. It visited Japan to study the constitution, administration
and working of productivity center of Japan. The committee submitted its
report in March 1957. On the basis of the recommendations of the
committee the National Productivity Council (NPC.) was established in
February 1958.NPC is registered as an independent autonomous body
under the Society Registration Act.1860. The main objects of the NPC are:
(1) To promote productivity consciousness in all sectors of national
economy.
Output (gross) in base period pricesPartial productivity of material= Purchased intermediate products in base period price
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(2) To Disseminate the knowledge of the concept and technique
productivity and demonstrate their value and validity in the practical
application.
NPC is an autonomous national body having 75 members
representing various group as under :
(1) Central Government (12 member)
(2) Representative of employees (12member)
(3) Representative of employers (12member)
(4) Representative of Local productivity council (12)
(5) Representative of several national, professional and technical
organizations.
The administration of the NPC is don by the Governing Body . The
Governing Body is elected from among the members of NPC with 25
members. It is represented by five members each of Central Government,
employers and employees plus representatives of Local Productivity
Council. It is a policy making body and meets once in a quarter.
The head quarter of NPC is at New Delhi more ever it has established
directorates and two sub regional directorates in important industrial
centers of the country. It has also fostered the establishment of local
productivity councils in the important industrial cities of the country. At
present more than 50 local productivity councils are working .The regional
directorate of the NPC looks after local Productivity Council falling in its
jurisdiction. Local Productivity Councils are constituted on the model as
designed by NPC. LPCs represent the State Government, employees,
employers and other professional bodies.
The main objectives of the NPC are as under:
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(1) To organize training programmes directly or through Local
Productivity Council. Training is given to the participants in various
courses .It has designed more than 1000 courses in different subjects.
(2) It organizes national and regional and seminars and conferences.
(3) It conducts productivity surveys in different units and areas of
management. This activity was introduced from 1963.
(4) It sponsors management and technical personnel for training abroad
under the scheme of technical assistance. Under this scheme NPC has
sent many personnel for training at U.S.A., West Germany, U.K.
France, Japan etc.
(5) It sponsors study teams for the productivity studies abroad.
(6) It disseminates the information and increases productivity
consciousness through various publications.
(7) It also maintains libraries at Head Quarter, regional directorates and
Local Productivity Councils.
(8) It guides and promotes efficient utilization of fuel and heat in the
industry. For this purpose Fuel Efficiency Service was established by
NPC in 1964.
(9) It supports the activities of Asian Productivity Organization.
Government of India observed the year 1982 as “Indian Productivity
Year” for national wide movement on productivity consciousness.
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1. INTRDUCTION:
The fishery sector provides gainful employment to about 3.84 million
fulltime and part time fishermen, with an equally impressive segment of
population engaged in auxiliary activities associated with fisheries and
aquaculture. It provides protein rich food to men and animals. The fishing
sector has a prominent place in the national economy.
The fisheries sector has been an important source of foreign exchange
resources over a period of time in the country. The researcher has tried to
measure the productivity of the seafood industry in Gujarat state.
2. STATEMENT OF PROBLEMS:
The basic purpose of the study is to understand the productivity trend
in fishing industry of the Gujarat state.
Statement of problem:
"An Analysis of Productivity Trends in Fishing Industry of Gujarat
State."
3. OBJECTIVES OF THE STUDY:
The main objective of the study is to analyse the productivity trends in
seafood industry of the Gujarat state.
The detail objectives are as under :
i. To find out the problems facing by the industry
ii. To find out the over all productivity of the selected units of the
industry.
iii. To examine the partial productivity and its relation to total
productivity of the selected units.
iv. Find out measurement tools of productivity in the selected units.
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v. To suggest appropriate corrective steps to improve the partial
productivity and total productivity of all the industry.
4. UNIVERSE OF THE STUDY:
The universe of the study consists of the seafood industry working in
Gujarat state and registered with MPEDA.
5. SAMPLING DESIGN:
There are sixty units working in Gujarat as per government of Gujarat
statistics (1998-99). The researcher has selected seven units as the sample for
this study.
The sample has been selected on the following bases.
(1) Availability of the Data for seven years i.e. from 1996-97 to 2002-03
are available.
(2) The unit having its head office in Gujarat.
(3) The unit engaged in fish processing and export of fish/fish products.
(4) The unit which are organized by private sector.
(5) The unit should be registered with MPEDA.
Considering above parameters, only seven units were remains for the
study.
6. DATA COLLECTION AND PERIOD OF STUDY :
This study is based mainly on secondary data, which are published in
the annual reports of the seafood units. The annual reports are collected from
the head office of the respective units. The present study is made for seven
years from 1996-97 to 2002-03. Various publications of MPEDA and related
journals, progress report, articles and other publication have been used for
this purpose. This study is also based on primary data collected by personal
interviews. The data collected were duly classified and analysed by using
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relevant statistical techniques and applying appropriate parametric and non-
parametric test for testing of hypothesis.
The data collected were duly classified and analyzed by using related
statistical techniques and applying appropriate parametric and non-
parametric test.
7. INTRODUCTION OF THE MODEL PRODUCTIVITY ACCOUNTING:
Originally propagated by Hiram S. Davis [1] this model also defines
productivity as a ratio of output to input. However, it may be observed that in
this model the variables output and input are defined differently. The model
suggests that the output and input should be valued in monetary terms as the
quantity measurement of these variables involves many problems. It is only
through the prevailing currency unit, the different output and inputs can be
added together. For this study money value of input-output is considered.
8. HYPOTHESIS:
In the course of the study two hypothesis carried out are as under.
First:
Hypothesis based on Chi-Square test.
Second:
Hypothesis based on F-test one-way variance analysis.
Third:
Hypothesis based on Kendall’s Co-efficient of Concordance
First:
Hypothesis based on Chi-Square Test :
First hypothesis is based on Chi–Square test to understand plant
productivity direction within the unit over the period of the study. The
statement of null hypothesis is:
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There would be no significant difference in productivity indices of
sampled unit during the period of study.
Second:
Hypothesis based on F-test (one-way variance analysis):
The null hypothesis based on F-test (one way variance analysis) is
tested in this research. This hypothesis is tested to see whether there is any
significant difference in average productivity indices within the sampled units
during the period of the study. The statement of null hypothesis is:
There would be no significant difference in average productivity indices
within the sampled units during the period of study.
Third :
Hypothesis based on Kendall’s Co-efficient of Concordance:
The third null hypothesis based on Kendall’s Co-efficient of
Concordance is tested to see whether average productivity indices of sampled
units are independent in behaviour or not. The statement of null hypothesis is,
Ranks of total average productivity indices of sampled units are
independent in behaviour.
If the calculated value of s is greater than the tabled value the
alternative hypothesis is accepted.
9. CONCEPT OF VARIABLES :
The variables used in the present study are (1) output and (2) input.
These are explained in the following paragraphs.
(1) OUTPUT :
It should be recognized that output being the numerator of productivity
ratio, it forms an important variable. Output may either be presented in
physical units or in money value. In this connection N. K. Prasad observed, “
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Quantitative data (volume or number or units) are better measures of output
but where varieties of products are manufactured and the product mix and
the types, specifications and quantities of the product are liable to change
from time to time, the data are rendered uncomfortable” [2] According to M. J.
Clay and B. H. Walley: “In any case it is impossible to use physical units as a
yardstick against which to compare widely different input variables,”[3] Clay
and Walley further observe: “If the idea of equivalent productions is
introduced e.g. standard minutes produced, this still leaves the problem of
comparability with input variables unsolved. Physical units must, therefore
be rejected as a measure. Output must be expressed in money values as this is
the only common ground between product, raw materials, labour, services
and capital”[4]. Hiram endorses the view in these wards “How is industrial
productivity to be measured when multiple resources are always involved
and product variety is extremely common…there is only one unit of measure
by which these unlike inputs can be aggregated into meaningful total and that
is the unit of accountant the national unit of value, the dollar in the case of
United States.”[5] It is only logical to use value of output in rupees in place of
physical output as a measure of output. The question may however, arise
whether the units sold or the units produced should be considered to revel
output. M. J. Clay and B. H. Walley have observed “… the balance is little in
favour of using production."[6] They have given the following reasons in
support of their claim: “First of all the word productivity itself suggest some
thing related to production rather than to sales. Secondly, most costs are tied
more closely to production than to sales. Thirdly one eliminates the
disturbing effect of stock variation. Sales in any one period can show an
unrealistic relationship to cost due to changes in stock level.”[7] It may,
however be pointed out that in case the figures of production are not available
they can be calculated by quantity sold and variation in stock level. With all
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the above references sales value is considered as output for the present study
as the production figures are not available.
(2) INPUT :
Input can be classified in a variety of ways in this connection. Hiram S.
Davis has pointed out “the cost and expenses categories of the usual income
statement could have been used.”[8] As such each and every item of profit
and loss account may become a separate input item. Such classification of
input items is neither practicable nor is desirable. So far as seafood
industries/plants concerned, it seems proper to divide the items of
expenditure as materials, labour and overhead. Although this classification is
not exactly according to the strict definition of costing. It should be noted that
material would include direct and indirect materials. Likewise labour will
include direct and indirect labour and rest of the items will be grouped as
overhead. Overhead will be further divided into depreciation; power and
fuel, repair and maintenance and remaining item will be covered in the
heading business service input. This classification has been made to make the
analysis more useful. It may be observed from the above classification of input
items that all the material items whether, direct, or in direct, have been
brought into one place under the title of material. Similarly the direct and
indirect labour has also been covered in one heading to reveal the total human
resources employed in production. In the words of Krish Paenathur. “The
term ‘worker’ includes manual, skill and knowledge workers”. In the ultimate
analysis, everyone in an organization, form the chairman to chairwomen is a
worker. For working convenience, we have the hierarchical level of
management; supervisory staff and workers”[9]. This is why the term
manpower has been used in place of labour in the analysis of labour
productivity. Labour will include direct as well as indirect labour and rest of
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item will be grouped as overhead. Overhead includes depreciation, power,
fuel, repairs and maintenances and business services inputs.
10. STATISTICAL TECHNIQUES :
Following statistics techniques are used for this study.
(1) Chi-Square test :
According to Jerome D. Braverman :”The chi- square distribution is a
continuous probability distribution which has the value zero at its limit lower
and extends to infinity in the positive direction. Negative value of chi – square
is impossible.”[10]
Where Chi – square has an approximate Chi – square distribution and
critical value of chi-square are obtained from distribution, ‘O’ stands for
observed value of productivity indices and ‘E‘ stands for expected values of
productivity indices.
In order to test a hypothesis about the form or distribution of a
population, a random sample is taken. The observed values are grouped into
cells similar to the classes in frequency distribution and are compared with a
set of expected values in the same cell. The expected values are computed are
under the assumption that the population is the type specified in the null
hypothesis. The comparison is made by computing a value of chi–square on
the basis of above formula.
If the computed chi–square is less than the critical value (table value)
of chi–square at the significant level selected with the appropriate degree of
freedom, the null hypothesis is accepted, otherwise it is rejected [11]
(O - E)2X2= Σ E
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(2) Variance Analysis/F-Test In One Way Classification:
Analysis of variance was developed by R. A. Fisher and a test so
developed by him is known as Fisher’s test or more commonly F- test. Now a
days, F- test is widely used in the analysis of variance. It is mainly used to test
hypothesis of equality between two variances. This test is also used to test the
hypothesis of equality among several means. This test is particularly suitable
for experimental work as no assumption of equality is required. The analysis
of variance is mainly carried on under: (1) one-way classification and (2) Two
way classification. For this study one-way classification variance analysis is
used.
The actual analysis is carried on the basis of a ratio between the
variances rather than between the variances. The variance ratio is obtained by
dividing the variance between samples by the variance within samples.
This ratio forms the F- statistics. F ratio is:
Generally the variance between sampled is greater than variance within
samples. Sometime, though in rare cases, the variance within samples may be
greater than the variance between samples. In such a case the two variances
should be interchanged so that the value of F is always greater than one. This
can be achieved by taking the value of the numerator always greater than that
of the denominator.
The calculated F-ratio should be compared with the critical value of F to
draw inference. One should be very careful in consulting the table containing
the critical value of F. These values are given for various levels of significance
on the basis of degrees of freedom for greater and smaller variance.
Variance between samplesF = Variance within samples
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(3) Kendall’s Co-efficient Of Concordance:
Kendall’s Co-efficient, presented by the symbol W, is an important
nonparametric measure of relationship. It is used for determining the degree
of association among several (k) sets of ranking of N objects or individuals.
When there are only two sets of ranking of N objects, we generally work out
Spearman’s Co-efficient of correlation, but Kendall’s Co-efficient of
concordance (W) is considered an appropriate measure of studying the degree
of association among three or more sets of ranking. This descriptive measure
of agreement has applications in providing a standard method of ordering
objects according to consensus when we have an objective order of the objects.
The degree of agreement between the judge data reflects in the variation
in the rank sums. When all the judges agree, this sum is a maximum.
Disagreement between judges reflects itself in a reduction in the variation of
rank sums. For maximum disagreement the rank sums will tend to be more
or less equal. This provides the basis for defining of a Co-efficient of
concordance. When perfect agreement between judges, W equals to 1. When
maximum disagreement exists, W equals to 0.
The procedure for computing and interpreting Kendall’s Co-efficient of
concordance (W) is as follow.
(a) All K judges in the usual fashion should rank all the objects N.
(b) For each object determine the sum of ranks
(Rj) assigned by k judges
(c) Determine Rj and then obtain the value of S as under
S =Σ ( Rj - Rj )2
(d) Work out value of W using the following formula
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Where tied ranks occur, the average method of ranks is adopted. If the
ties are not numerous, we may compute W as stated above without making
any adjustment in the formula, but they are numerous, a correction factor is
calculated for each sets of ranks.
A correction factor T is calculated for each of the k sets of rank and
these are added together over the k sets to obtain ET. We than use formula for
finding value of W as under:
(e) If the observed value of S is equal or greater than that shown in table at
5% level of significance, then null hypothesis is rejected.
(f) Significant value of W may be interpreted and understood as if the
judges are applying essentially the same standard in the N objectives
under consideration.
(4) The Mean :
“The most commonly used average are the arithmetic mean, briefly
referred as the mean.”[12] The mean has been found by adding all the
productivity indices and dividing by the total number of the years. In order
to find the arithmetic mean of a set of individual observations, the following
formula has been used.
(5) Standard Deviation :
Standard deviation may be defined as the positive square root of the
variance, while the variance of a sample is the average squared deviation of
value from the mean.
SW = 1 k2 (N3-N)12
Σ XX =
N
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Standard deviation is considered superior to the other measure of
dispersion because of its merits in mathematically representing the variability’
which is very important for interpreting statistical data.
S =  ( X - X )2N
(6) Co-efficient of Variation:
Standard deviation is absolute measure of deviation. However when
one is interested in comparison of two sets of data expressed in different unit
or the arithmetic average are different, in such a situation a comparison of
absolute measure of variability such as standard deviation will have little
significant owing to the absence of common ground of comparison. [13]
Co-efficient of variance has been defined as the percentage of the
standard deviation to the mean. It should be noted that higher the variability,
the greater will be the variability co-efficient of variation. Therefore it may be
pointed out that for the stability in result Co-efficient of variation must be low
Co-efficient of variation (c.v.) may’ be calculated with the help of standard
deviation and mean [14]
SDC.V. = x 100XIn order to make useful comparison, it is necessary to calculate some
relative measure such as Co-efficient of variation.
11. LIMITATIONS OF THE STUDY:
(1) This study is based on secondary data.
(2) This study is limited to the seafood industry and the findings are not
applicable to the whole industry.
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(3) There are many approaches to the measurement of productivity. There
is no unity among the experts. So the researcher has taken productivity
accounting model.
(4) The calculation of partial productivity is only for academic interest.
(5) Researcher has taken sales as output for calculation.
(6) This research based on seafood related commercial activity. The
researcher for this study has not covered other aspects of fishing
industry.
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1. INTRODUCTION :
The first element of the cost of the product is material. Manufacturing
is the transformation of materials into finished products through the use of
labour and by incurring other costs, such as utilities, supplies, taxes, insurance
and depreciation. Manufacturing operations involve three types of costs:
Material, labour and other costs (1). The cost of material used in the
production of ten surpasses the total cost of labour and factory overheads. In
this sense materials are treated as the first factor in the production. Material
form an important part of a product and therefore, proper control over
material is necessary from the time orders are placed with the suppliers till
they are actually consumed in plant and office operation, or have been sold as
merchandise. An efficient system of materials control will lead to significant
reduction in production cost.
The term "materials" denote the commodities or substances supplied to
factories for the sake of converting them into finished goods. The term "stores"
is often interchangeably used to denote materials. However it is used in a
broader sense to include sundry supplies, maintenance, stores, tools, and jigs
in addition to raw materials used in the production process. Sometimes
materials are also denoted by the term "inventory" which is used in the
broadest sense. Inventory includes raw materials, semi-finished goods and
finished goods. The Institute of Chartered Accountants of India define
inventory as "tangible property held (1) for sale in the ordinary course of the
business or (2) in the process of production for sale or (3) for consumption in
the production of goods or services for sale, including maintenance supplies
and consumables other than machinery spares."
The following are the some of the important types of materials used in a
factory.
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(1) Raw material (2) Component parts (3) Equipments and spares (4) Tools
(5) Gauges (6) Jigs and fixtures (7) Work in progress(8) Primary packing
materials (9) Scraps and residues (10) Sundry materials or supplies.
2. CONCEPT OF MATERIAL PRODUCTIVITY:
Material productivity in manufacturing units is considered to be the
most important factors in ensuring high level of efficiency and effectiveness.
Material productivity is defined as the ratio between the total production in
length, weight, volume or and the material consumed in length, weight,
volume or number. Symbolically, it is expressed as under.
In the process of converting raw materials into output, some loss of
material is inevitable. Reduction in material loss implies increase in
productivity. Loss of material arises due to process loss, scrape and human
factors. Material yield is a measure of these losses. It means the weight of raw
material. Higher material yield implies greater productivity.
Raw material and fuel etc inputs productivity is obtained by dividing
the gross ex-factory value of output by the combined input like raw materials
fuel, electricity, lubricant etc.
The indices of productivity focus on the measurement of output and
various types of inputs and thus they help in determining which particular
output-input comparisons are most relevant in evaluating the performance of
various operations and units of concern to management and to interpret such
Total production of goodsMaterial productivity = Total material consumed in length, Weight volume or units
Gross ex-factory value of outputRaw material and fuel input productivity = Combined Value of raw materials fuel etc. inputs.
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findings with giving due regard to the influence of internally controllable and
externally imposed factors.
Thus material productivity is the ratio between output of goods and
material consumed to produce the goods. At the operation stage either
productivity is achieved by using minimum material with the help of skill
workmanship, adequate machine tools and quality and efficient purchase. If
the output is more than that of the previous output with the same input or
same output is achieved with fewer input of material, is called higher material
productivity. In money value, productivity is said to be increased when more
output is achieved at the same cost of material than before, or same output is
achieved with the lower material cost.
Increase in the material productivity ratio must also increase in
efficiency of material input, which may be possible in following ways:
(1) When output and input both decrease but the later decreases more than
proportionately.
(2) When output remains constant but material input decreases.
(3) When output increase and material input remains constant.
(4) When output increases and material input decreases.
(5) When output and input both increase but later increases less than
proportionately.
3. IMPORTANCE OF MATERIAL PRODUCTIVITY:
Material represents an important asset and is the largest single item of
cost in almost every business, accordingly the success or failure of a concern
may depend largely upon efficient material purchasing, storage, utilization
and accounting.(2) According to Nigam and Sharma :“The signification of
material as an element of cost can hardly be over-emphasized. It is the most
important item of production cost of unit or job. The term material refers to
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such commodities which are supplied to the manufacturing industry in their
crude or original form”.[3]
Adolph Matz, Ohel J. Curry and George W. Frank observe: “Since a
significant factor in profitable operations is the ability to keep material costs at
a minimum in each unit of a finished product, the importance of material
control through proper planning, purchasing and accounting cannot be over
emphasized.[4]
The importance of material productivity stems from the fact that raw
materials and bought out components costs usually constitutes a high
proportion of the total cost of sale of most manufacturing enterprises. The
productivity of material is more significant than of labour and justifies a
correspondingly high degree of analysis, study, and control. This because the
ratio of material to labour in textile industry is 4, for machine tools industry
the ratio is 2.6, for foot wear industry the ratio of material to labour is 2.3 and
for furniture the ratio is 2.6, as reported by Management Today.[5] Therefore,
in general the ratio of material cost to labour is very high and hence material’
productivity is more important than that of labour productivity.
Another important reason why the material productivity is important is
because of the demand nature of the current production problems
encountered by the modern manufacturing industries, which forces the
manager to concentrate on material productivity. In the process of improving
material productivity manager may have to encounter some emotional or
fundamental industrial problems. However, some manager's feel that
materials improvement is one of the most easily achieved major saving, even
in the most belligerent industrial relations environment.
Materials productivity is also important because of following reasons:
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Ø Improving material productivity is one of the most direct and
important ways of enhancing the added value.
Ø Gaining information on material losses can help in establishing
general data for production control and costing purposes, so
providing means to improve the planning and control of production
resources generally.
Ø Material losses can be related to incentive payment in the organization
and help to increase their effectiveness.
Ø Efficient use of working capital becomes possible
Ø Minimizing losses of material
Ø It reduces the losses of materials i.e. cost of production
Ø It increases the production, and profit of the unit
Ø The material productivity leads to improve quality production.
Ø It makes possible maximum utilization of plant and machinery.
Since the investment in material is very large, management practices
which result in saving of few percent of total material values definitely
represent large saving in rupees. This can be achieved through proper
planning, purchasing, handling and material accounting.
4. TECHNIQUE TO IMPROVE MATERIAL PRODUCTIVITY:
The material productivity is the fundamental responsibility of the
production line manger. Material productivity is considered as one of their
principal objectives and consequently appropriate targets should be set up.
Their responsibility should include the establishment of materials
productivity assignment.
To improve the material productivity following aspects should be
considered.
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> Material control: Material control is a system, which ensures the provision
of the required quantity of material of required quality at the required time
with minimum amount of capital
> Storage of material: Storekeeping is the function involving proper keeping
of stock identifying and classifying them according to their nature, type and
size and also includes proper maintenance of stock record.
Input-output record: Simple input-output control or measurement is
necessary to ensure continuous record of performance in the manufacturing
organization. In order to control the material, no material should be issued
without the sanction of a responsible individual and never in excess of that
required order being produced
> Material utilization report: Material utilization reports are to be produced
weekly or monthly, to report the material variations from standards. The
input-output records are useful in this case.
> Information: Necessary record providing information must be maintained
to enable the management to increase their performance by taking action to
improve material ‘productivity.
> Use of value analysis and value engineering: Frankly speaking, value
engineering and value analysis are the philosophies rather than techniques
that can be applied to material productivity. Here the manger is concerned
with how products are manufactured and whether all costs incurred in
production contribute to the final value of the ‘product.
> Product geometry : In many production process, sheets or blocks are first
made from which products are then pressed, stamped or cut. Product
geometry analysis ensures that sheets or block are of optimum size- i. e.
minimum wastage ensues from production process. In general product
geometry calculations are needed to provide maximum material yield.
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>Scrap control and recovery: In reducing the material losses, in many
production units, a scrap control and recovery unit is indispensable.
> Standardization and variety reduction: Reducing material qualities and
product size have an impact on material productivity. The advantages of
standardization are available when fewer tools, fewer changeovers and set-
ups are required in manufacturing the product.
> Tool control: Properly sharp tools must be available and tool is essential for
this Tool control should cover all items likely to have any effect on material
productivity.
> Machine improvements: Engineering improvement is one of the important
factors contributing to materials productivity. The material saving potential
alone can often justify new machines and equipments.
> Material handling and methods study: Poor handling of material may often
be a direct cause of low material productivity. Products are often chipped,
broken or scratched through inadequate material handling methods. In
addition to the material handling, method study and the study of how
products are handled when in process, will be helpful in increasing the
material productivity. Method study is also useful to improve the
productivity of labour and machines also.
> Work study: Scientific analysis and improvement of all its aspects is useful
technique of increasing material productivity.
5. TECHNIQUE OF MATERIAL CONTROL :
Material control is a system, which ensures the provision of required
quantity of material of the required quality at the required time with the
minimum amount of capital. The function of material control is to obtain
maximum material turn over ratio, maintaining adequate material stock so as
to avoid production held up and avoiding excessive investment in material
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stock. The important techniques used to exercise-control over materials are as
follow.
1. ABC analysis
2. Level setting
3. Economic order quantity
4. Inventory turn over
5. Perpetual inventory system
6. Input-output ratio
7. Classification and codification of material
8. Automatic order system
9. Minimum and maximum method
10. FSN analysis (Fast slow Non moving material)
11. HML analysis (High, Medium and Low Valued item)
12. VED analysis (Vital, Essential, Desirable material)
6. ACCOUNTING FORMATERIAL PRODUCTIVITY :
6.1 Hypothesis : For analyzing material productivity and their testing of
various seafood plants, three hypotheses based on statistical methods are
tested.
The first hypothesis is based on Chi-square test. This hypothesis has
been tested to overcome the difficulty of understanding and analyzing the
results. Since the productivity ratios and indices are based on total output
material input, which tend to vary over a period of time, the resulting
productivity ratios and induces also show fluctuations. In such
circumstances, it some time becomes rather difficult to understand the
average productivity growth per annum and direction of productivity indices.
Acceptance of the null hypothesis will resolve these difficulties.
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Hypothesis testing with chi-square test :
(A) Null Hypothesis:
There would be no significant difference in material productivity
indices of sampled unit during the period of study.
(B) Alternative hypothesis: There would be significant difference in material
productivity indices of sampled unit during the period study.
(C) Level of significance : 5 percent
(D) Statistical test : Chi-square test
(E) Tabled valued : 12.592
Hypothesis testing with ANOVA :
Another hypothesis has been tested to see whether there is any
significant difference between the average material productivity ratios of the
seafood plants. This hypothesis is based ANOVA- F-test -one way analysis of
variance, distribution free test. The acceptance of the following null
hypotheses would reveal that there would be no significant difference in
average material productivity indices within the sampled units. However
rejection of the null hypothesis would also suggest that there would be
significant difference in average material productivity indices within sampled
units.
The null and alternative hypothesis is stated as bellow.
(A) Null Hypothesis: There would be no significant difference in average
material productivity indices within the sampled units during the period of
study.
(B) Alternative hypothesis: There would be significant difference in average
material productivity indices within the sampled units during the period of
study.
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(C ) Level of significance : 5 percent
6.2 Statistical test used :
ANOVA F-test one-way variance test
(A) Critical value : 2.34
6.3 Computation of Material Productivity Ratios:
Material productivity is calculated by dividing output value to input
value of material consumed in the process of production. Output is the result
of combined production factors like material, labour, capital, overhead,
management services etc.
Fish is the basic raw material employed in the seafood industry. Fish
constitutes a mega share in packed fish product. Therefore to improve the
performance of seafood plants, material productivity will have been
improved. In the words of Hubert, “measuring productivity can be a first step
to improve it. The traditional approach is that of inter firm comparison”[6].
Improving material productivity is one of the most direct and important ways
of enhancing the added value. Material productivity is one of the basic keys to
improve the overall productivity of any industrial unit.
The material productivity of seafoods units are calculated as fallows:
ANALYSIS OF MATERIAL PRODUCTIVITY IN KESHODWALA SEAFOOD :
For the purpose of material productivity analysis in KSF following hypothesis
is tested.
Null (Ho) : There would be no significant difference in material productivity
indices of KSF during the period of study.
Alternative(H1): There would be significant difference in material productivity
indices of KSF during the period of the study.
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TABLE No.-4.1
CALCULATION OF MATERIAL PRODUCTIVITY RATIO, INDICES ANDCHI-SQUARE OF KSF.
(Amount in Rs.)
YEAR SALE MATERIAL O-IRATIO
PRODU-CTIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 17951110 14389253 1.25 100.00 113.16 0.80 1.53
1997-98 78871425 57132077 1.38 110.66 112.34 0.72 0.03
1998-99 72182535 46774716 1.54 123.70 111.53 0.65 1.33
1999-00 126852822 82222062 1.54 123.67 110.71 0.65 1.52
2000-01 288516696 206508917 1.40 111.99 109.90 0.72 0.04
2001-02 384087414 293402789 1.31 104.93 109.09 0.76 0.16
2002-03 535022562 428373287 1.25 100.11 108.27 0.80 0.60
TOTAL 1503484564 1128803101 9.67 775.06 775.06 5.10 5.21
Average 214783509 161257585 1.38 110.72 110.72 0.72
SD = 9.25 a = 110.72C.V.= 8.35 b = -0.81
The table-4.1 shows material productivity ratio, material productivity
indices, average of indices input-output ratio, trend value of material
productivity, growth rate, Chi-Square calculation with the value of co-
efficient of variation and other related calculation.
The output of KSF was 179.51 lakh in 1996-97, which increased by
2880.44 percent to Rs. 5350.22 lakh in 2002-03. On the other hand material
input increased by 2877.07 percent from Rs. 143.89 lakh in 1996-97 to Rs.
4283.73 lakh in 2002-03. Because of more increase in output than in material
input, the productivity ratio shows a sign of increase in productivity. The
material productivity ratio for the base year is 1.25 and the average ratio is
1.38 for the period of study. All the year ratios are higher than the base year
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ratio. The ratio rose to peak figure of 1.54 during 1998-99 and 1999-2000, an
increase 20 percent over the base year. The productivity index of KSF shows
an improvement in the material productivity. The average material
productivity ratio stood at 110.72 percent of the base year. The productivity
indexes increase by 10.66, 23.7, 23.67, 11.99, 4.93, 0.11 percent from 1996-97 ‘to
2002-03 respectively over the base year.
The values of standard deviation and co-efficient of variation are
worked out at 9.25 and 8.35 respectively. It indicates that there is a minor
variability in the productivity indices. The calculated value of Chi-Square is
5.21, which is below the tabled value. Hence the null hypothesis i.e. there
would be no significant difference in material productivity indices of the
sampled units during the period of study is accepted.
The average input-output ratio is worked out at 0.72. The ratio reveals
that material input required per rupee of output for KSF is amounted to
Rs.0.72. The ratio is the lowest at 0.65 in the year 1998-99 and 1999-2000,
which is reflected in the highest productivity index for the same years.
It may be said that KSF had made a slow development in material
productivity. But the negative growth rate in trend value of 0.81 per annum is
a worried factor for KSF.
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ANALYSIS OF MATERIAL PRODUCTIVITY IN SAGAR PUTRA MARINEEXPORT PVT.LTD :
For the purpose of material productivity analysis in SPME Pvt. Ltd. following
hypothesis is tested.
Null (Ho) : There would be no significant difference in material productivity
indices of SPME Pvt. Ltd., during the period of study.
Alternative (H1) : There would be significant difference in material
productivity indices of SPME Pvt. Ltd. during the period of the study.
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TABLE No.-4.2
CALCULATION OF MATERIAL PRODUCTIVITY RATIO, INDICES ANDCHI-SQUARE OF SPME PVT. LTD. (Amount in Rs.)
YEAR SALES OVERHEAD O-IRATIO PRODUCTIVITY INDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 25246686 14243495 1.77 100.00 94.93 0.56 0.27
1997-98 63253056 47244074 1.34 75.53 91.31 0.75 2.73
1998-99 42286780 24388940 1.73 97.82 87.68 0.58 3118
1999-00 45171429 29376837 1.54 86.75 84.05 0.65 0.09
2000-01 46932075 32271484 1.45 82.05 80.42 0.69 0.03
2001-02 28669768 22031265 1.30 73.42 76.79 0.77 0.15
2002-03 6155287 4768592 1.29 72.82 73.16 0.77 0.01
TOTAL 257715081 174324687 10.43 588.39 588.39 4.77 4.46
Average 36816440 24903526 1.49 84.06 84.06 0.68
SD = 10.47 a = 84.05C.V.= 12.45 b = -3.63
The table 4.2 provides information regarding material input-output,
material productivity ratio, material productivity indices, averages, trend
values, calculation of Chi-square with co-efficient of variation and other
related calculations of SPME.
The output of TSF was Rs. 286.70 lakh in 2001-02, which decreased by
78.59 percent to Rs. 61.55 in 2002-03. On the other hand the material input
decreased by 78.35 percent from Rs. 220.31 lakh in 2001-02 to Rs. 47.69 lakh in
2002-03. Because of more decrease in output in comparison material input,
productivity ratio shows a negative sign. The base year productivity ratio is
1.77, which is ever higher for the period of study. Average ratio is 1.49, shows
15.82 percent decline over base year ratio. The ratio for the period is 1.34 (1997-
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98), 1.73 (1998-99), 1.54 (1999-2000), 1.45 (2000-01), 1.30 (2001-02), and 1.29
(2002-03).
Material productivity index of SPME Pvt. Ltd shows a poor
performance over the period of the study. There is 15.94 percent decline in
average productivity over base year. The material productivity decreased by
24.47 (1997-98), 2.18 (1998-99), 13.25 (1999-2000), 17.95 (2000-01), 26.58 (2001-
02) and 27.18 (2002-03) percent over the base year index 100.
The input-output ratio in base year was 0.56, which increased by 37.5
percent and comes to 0.77 in 2002-03. Only in base year unit has achieved
highest efficiency. The trend value shows a negative growth rate of the order
of -3.63 per year. The Co-efficient of variation shows fluctuation in
productivity indices. The calculated value of Chi-square is 4.46, which is
lower than the table value 12.592. Therefore null hypothesis i.e. there would
be no significant difference in material productivity of sampled units during
the period of study is accepted.
From the above analysis it may be concluded that the SMPE Pvt.Ltd.
indicates a poor state of affairs as regard material productivity.
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ANALYSIS OF MATERIAL PRODUCTIVITY INHIRAVATI ICE AND COLDSTORAGE
For the purpose of material productivity analysis in HICS following
hypothesis is tested.
Null (Ho) : There would be no significant difference in material productivity
indices of HICS during the period of study.
Alternative (H1) : There would be significant difference in material
productivity indices of HICS during the period of the study.
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TABLE No.-4.3
CALCULATION OF MATERIAL PRODUCTIVITY RATIO, INDICES ANDCHI-SQUARE OF HICS. (Amount In Rs.)
YEAR SALES MATERIAL O-IRATIO PRODUCTI-VITY INDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 172255785 97814980 1.76 100.00 92.32 0.57 0.64
1997-98 248680080 113643613 2.19 124.26 92.52 0.46 10.89
1998-99 64213152 58604335 1.10 62.22 92.72 0.91 10.03
1999-00 214714879 156124761 1.38 78.09 92.92 0.73 2.37
2000-01 187313892 126590613 1.48 84.02 93.13 0.68 0.89
2001-02 219648720 170332500 1.29 73.23 93.33 0.78 4.33
2002-03 182270878 80454844 2.27 128.65 93.53 0.44 13.18
TOTAL 1289097386 803565646 11.45 650.47 650.47 4.56 42.33
Average 184156769 114795092 1.64 92.92 92.92 0.65
SD = 23.72 a = 92.92C.V.= 25.52 b = 0.20
The table 4.3 gives the information pertaining to material productivity
ratio, material productivity indices, trend values, input-output ratios,
averages, Co-efficient of variation with Chi-Square value and other related
calculations of HICS.
The output of HICS was Rs. 2486.80 lakh in 1997-98, which decreased
by 74.14 percent to Rs. 642.13 lakh in 1998-99. On the other hand the material
input decreased by 48.43 percent from Rs. 1136.44 lakh in 1997-98 to Rs.
586.04 lakh in 1998-99. Because of more decreased in output than in material
input, it indicates decrease in productivity. The output-input ratio for the
base was 1.76, whereas average ratio arrived at 1.64 during the tenure of the
study. There is a decline of 6.82 percent in average productivity over base
year. The ratio was 28.98 percent higher than the base year ratio on account
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of 5.81 percent increase in output and 17.74 percent decrease in input in the
year 2002-03 as compared to base year. The ratio shows upward down ward
movement during the period of study. During the year from 1998-99 to 2001-
02 the ratio is slipped down below the base year ratio.
The table shows that average productivity index is 92.92, which is
decreased by 7.08 percent over the base year. During the year 1997-98 and
2002-03 productivity indices were 24.26 and 28.65 percent higher than the
base year. The indices were 37.78, 21.81, 15.98, and 26.77 percent lower than
base year during the year from 1998-99 to 2001-02 respectively.
The average input-output ratio is 0.65. The ratio shows that material
input required for per rupee of output of HICS is amounted to 65 paise. The
ratio was 0.91(1998-99) the highest of the period, depriving the productivity
index for the same year. The values of standard deviation and Co-efficient of
variation are 23.72 and 25.52 respectively, showing that there is high
variability in the productivity indices of HICS. The calculated value of Chi-
Square is 42.33 and the tabled value is 12.592, the table value being more null
hypothesis is rejected and alternative hypothesis i.e. there would be
significant difference in material productivity indices of sampled units
during the period of study is accepted.
The table indicates that the average index is come down to 92.92, the
average input-output ratio went up to 0.65 and the value of Co-efficient of
variation is high. Therefore it may be concluded that the material
productivity of HICS is not satisfactory.
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ANALYSIS OF MATERIAL PRODUCTIVITY IN AMAR ICE & COLD TORAGE:
For the purpose of material productivity analysis in AICS following
hypothesis is tested.
Null (Ho) : There would be no significant difference in material productivity
indices of AICS during the period of study.
Alternative (H1) : There would be significant difference in material
productivity indices of AICS during the period of the study.
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TABLE No.-4.4
CALCULATION OF MATERIAL PRODUCTIVITY RATIO, INDICES ANDCHI-SQUARE OF AICS. (Amount in Rs.)
YEAR SALES MATERIAL O-IRATIO PRODUCTI-VITYINDEX
TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 924230854 629768601 1.47 100.00 98.38 0.68 0.03
1997-98 944515113 658381914 1.43 97.75 97.68 0.70 0.00
1998-99 505573720 407880989 1.24 84.46 96.98 0.81 1.62
1999-00 623548288 389629542 1.60 109.05 96.29 0.62 1.69
2000-01 649769202 450091439 1.44 98.37 95.59 0.69 0.08
2001-02 564404505 422485799 1.34 91.03 94.89 0.75 0.16
2002-03 503757443 367758536 1.37 93.34 94.19 0.73 0.01
TOTAL 4715799125 3325996820 9.89 674.00 674.00 4.98 3.59
Average 673685589 475142403 1.41 96.29 96.29 0.71
SD = 7.16 a = 96.29C.V.= 7.44 b = -0.70
Computation of material productivity ratio, material productivity
indices, trend values, input-output ratio, averages, standard deviation, Co-
efficient of variation with Chi-Square of Amar Ice and Cold Storage are given
in the table 4.4
The base year output-input ratio is 1.47 and the average ratio is arrived
at 1.41, shows an average down fall in material productivity ratio by 4.08
percent. The ratio is at the highest level (1.6) in the year 1999-2000 because of
there is a decline in input by 38.13 percent and in output by 32.53 percent. In
the remaining years the ratios are 1.43, 1.24, 1.44, 1.34 and 1.37, all are below
the base year ratio. The output of AICS was Rs. 9445.15 lakh in 1997-98,
which decreased by 46.66 percent to Rs. 5037.57 lakh in 2002-03. On the other
hand the material input decreased by 44.14 percent from Rs. 6583.82 lakh in
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1997-98 to Rs. 3677.59 lakh in 2002-03. Because of slow decreased in material
input in comparison with output productivity ratio shows negative sign for
productivity.
The average productivity index of AICS reflects a downward trend
during the period of study. The average material productivity index is 96.29
percent over the base year. In 1999-2000 it was 109.05 the highest during the
period. The material productivity indices are worked out at 97.75, 84.46,
98.37, 91.03 and 93.34 for the year 1997-98, 1998-99, 2000-01, 2001-02 and 2002-
03 respectively.
The average input-output ratio is worked out at 0.71. The ratio
indicates average material input required for per rupee of output of AICS,
which is amounted to Rs. 0.71. The ratio was 0.68 in the base year (1996-97)
went up to 0.73 in the year 2002-03. The value of Co-efficient of variation
calculated to 7.44 and that of Chi-Square is 3.59. The calculated value of Chi-
Square is less than the tabled value i.e. 12.592. Therefore the null hypothesis
i.e. there would be no significant difference in material indices of sampled
units during the period is accepted.
Since the average productivity decreases, the input-output ratio
increases and the indices show a negative growth rate of 0.70, it may be
concluded that the material productivity of AICS is deteriorated during the
period of study.
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ANALYSIS OF MATERIAL PRODUCTIVITY IN BHAVANI SEAFOOD:
For the purpose of material productivity analysis in Bhavani Seafood
following hypothesis is tested.
Null (Ho) : There would be no significant difference in material productivity
indices of Bhavani Seafood during the period of study.
Alternative (H1) : There would be significant difference in material
productivity indices of Bhavani Seafood during the period of the study.
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TABLE No.-4.5
CALCULATION OF MATERIAL PRODUCTIVITY RATIO, INDICES ANDCHI-SQUARE OF BSF. (Amount in Rs.)
YEAR SALES MATERIAL O-IRATIO
PRODUC-TIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 23679736 15123928 1.57 100.00 107.53 0.64 0.53
1997-98 77556846 53542132 1.45 92.52 103.67 0.69 1.20
1998-99 43157241 21709458 1.99 126.97 99.81 0.50 7.39
1999-00 55792402 39971708 1.40 89.15 95.95 0.72 0.48
2000-01 89382792 56564600 1.58 100.92 92.10 0.63 0.85
2001-02 114352572 87610438 1.31 83.36 88.24 0.77 0.27
2002-03 112944864 91582708 1.23 78.77 84.38 0.81 0.37
TOTAL 516866453 366104972 10.53 671.69 671.68 4.76 11.09
Average 73838065 52300710 1.50 95.96 95.96 0.68
SD = 14.71 a = 95.95C.V.= 15.33 b = -3.86
Table 4.5 shows material productivity ratio, material productivity
indices, trend value, output-input ratio Chi-Square value with co-efficient of
variation, averages and other related calculations of BSF.
The output of BSF was Rs. 236.80 lakh in 1996-97, which increased by
382.90 percent to Rs. 1143.53 lakh in 2001-02. On the other hand the material
input increased by 479.27 percent from 151.24 lakh in 1996-97 to Rs. 876.10
lakh in 2001-02. Because of slow increased in output in comparison with
material input; productivity ratio shows a declining trend of productivity.
The output-input ratio for the base year is 1.57 and average ratio for the
period of study is arrived at 1.5, showing 4.46 percent decrease over base year.
The ratio was 1.99 the highest in the year 1998-99 and 1.23 the lowest one in
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the year 2002-03. The ratio never goes above the base year ratio except in
1998-99 (1.99) and 2000-01 (1.58).
The average material productivity index of BSF is 95.96, which is 4.04
percent lower than the base year index. The material productivity indexes
show upward downward trend during the period. It decreases to 92.52
(1997-98) than increases to 126.97 (1998-99), than again fall to 89.15 (1999-
2000), it is 100.92, (2000-01) almost equal to base year and there after it fall to
83.36 and 78.77 during the year 2001-02 and 2002-03 respectively.
The average input-output ratio is 0.68. The ratio denotes that the
material input required for per rupee of output of BSF is estimated to Rs. 0.68.
The ratio was the lowest at 0.50 in 1998-99 due to an increase in output by
82.25 percent and 43.25 percent increase in input. The value of co-efficient of
variation is 15.33 confirm a high variability in productivity indices of BSF.
The trend value shows a negative growth of 3.86 per annum. The calculated
value of Chi-Square is 11.09, which is lower than the tabled valued i.e. 12.952.
Hence the null hypothesis i.e. there would be no significant difference in
material productivity indices of sampled units during the period of study is
accepted.
The overall performance of BSF regarding material productivity shows
a considerable fall as, observed from the table that the average productivity
indices decreased by 4.05 percent over base year, input-output ratio went up
to 0.81(2002-03) from 0.64 (1996-97), the trend value shows a high negative
growth rate and Co-efficient of variation confirmed the high fluctuation.
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ANALYSIS OF MATERIAL PRODUCTIVITY IN SAGAR FOOD :
For the purpose of material productivity analysis in Sagar Food following
hypothesis is tested.
Null (Ho) : There would be no significant difference in material productivity
indices of Sagar Food during the period of study.
Alternative(H1):There would be significant difference in material productivity
indices of Sagar Food during the period of the study.
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TABLE No.-4.6
CALCULATION OF MATERIAL PRODUCTIVITY RATIO INDICES ANDCHI-SQUARE OF S.FOOD (Amount in Rs.)
YEAR SALES MATERIAL O-IRATIO PRODUCTI-VITY INDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 78915751 46790202 1.69 100.00 103.22 0.59 0.10
1997-98 96848475 64357910 1.50 89.22 98.97 0.66 0.96
1998-99 73525790 40918101 1.80 106.54 94.72 0.56 1.47
1999-00 104906912 64880064 1.62 95.87 90.47 0.62 0.32
2000-01 144948785 96248531 1.51 89.29 86.22 0.66 0.11
2001-02 127891811 94280343 1.36 80.43 81.97 0.74 0.03
2002-03 124431801 102566420 1.21 71.93 77.71 0.82 0.43
TOTAL 751469325 510041571 10.69 633.28 633.28 4.65 3.42
Average 107352761 72863082 1.53 90.47 90.47 0.66
SD = 10.86 a = 90.47C.V.= 12.00 b = -4.25
The table 4.6 provides the data regarding material productivity indices,
material productivity ratio, trend value of indices, averages input-output
ratio, Co-efficient of variations and calculation of Chi-Square and other related
calculations of M/s Sagar Food.
The output of Sagar Food was Rs, 735.26 lakh in 1998-99, which
increased by 97.14 percent to Rs. 1449.49 lakh in 2000-01. On the other hand
the material input increased by 135.22 percent from Rs. 409.18 lakh in 1998-99
to 962.49 lakh in 2000-01. Because of slow increased in output in comparison
with material input, productivity shows a negative sign. The base year ratio
is arrived at 1.69 and the average ratio is 1.53, therefore the average ratio fall
9.47 percent below the base year ratio. The output-input ratio of all the years
except 1998-99 (1.80) is recorded below the base year productivity ratio. They
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are 1.50, 1.62, 1.51, 1.36 and 1.21 in the year 1997-98, 1999-2000, 2000-01, 2001-
02 and 2002-03 respectively.
The average material productivity index is calculated to be 90.47, this
suggests that there is 9.53 percent fall in average productivity over the base
year. Only in the year 1998-99 the index was 106.54 percent of the base year
index, on account of reduction in output by 6.83 percent and in material input
by 12.55 percent. The indices reduced to 89.22 (1997-98), 95.87 (1999-2000),
89.29 (2000-01), 80.43 (2001-02), and 71.93 (2002-03) in remaining period.
The calculated value of co-efficient of variation is 12.00, it shows a
moderate fluctuation in productivity indices of Sagar food. The trend value
gives a negative growth rate of 4.25 per year. The table shows that the
calculated value of Chie- Square is 3.42 and the tabled value is 12.592
therefore the null hypothesis i.e. there would be no significant difference in
material productivity indices of sampled units during the period of study is
accepted.
From the forgoing analysis it is reveals that the overall performance of
Sagar Food with regard to material productivity is unsatisfactory state of
affairs. This is supported by the declined in material productivity index
which was 100 in base year decreased to 71.93 (2002-03), the trend value
shows high negative growth rate of 4.25 and input-output ratio is increased
from 0.59 (1996-97) to 0.82 (2002-03).
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ANALYSIS OF MATERIAL PRODUCTIVITY IN TULSI SEAFOOD:
For the purpose of material productivity analysis in Tulsi Seafood following
hypothesis is tested.
Null (Ho) : There would be no significant difference in material productivity
indices of Tulsi Seafood during the period of study.
Alternative (H1) : There would be significant difference in material
productivity indices of Tulsi Seafood during the period of the study.
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TABLE No.-4.7
CALCULATION OF MATERIAL PRODUCTIVITY RATION, INDICES ANDCHI-SQUARE OF TSF. (Amount in Rs.)
YEAR SALES MATERIAL O-IRATIO PRODU-CTIVITYINDEX
TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 37893819 21355807 1.77 100.00 100.51 0.56 0.00
1997-98 53134488 36038450 1.47 83.09 94.77 0.68 1.44
1998-99 45666267 28064072 1.63 91.70 89.04 0.61 0.08
1999-00 71271851 49689912 1.43 80.83 83.30 0.70 0.07
2000-01 98839800 66116797 1.49 84.25 77.56 0.67 0.58
2001-02 147443185 71244236 2.07 116.63 71.82 0.48 27.95
2002-03 14180116 30069320 0.47 26.58 66.09 2.12 23.62
TOTAL 468429526 302578594 10.33 583.08 583.09 5.82 53.74
Average 66918504 43225513 1.48 83.30 83.30 0.83
SD = 25.87 a = 83.30C.V.= 31.06 b = -5.74
The table 4.7 provides information regarding material productivity
ratio, material productivity indices and input-output ratio, co-efficient of
variation, calculated value of Chi-square, averages and other related
calculations.
The output of TSF was Rs. 1474.43 lakh in 2001-02, which decreased by
90.38 percent to Rs. 141.80 lakh in 2002-03. On the other hand the material
input decreased 57.79 percent from 712.44 lakh in 2001-02 to Rs. 300.69 lakh
in 2002-03. Because of more decreased in output in comparison with material
input, indicates a negative sign for productivity. The normal productivity
ratio is worked out to 1.77. The average of the ratios is calculated to 1.48.
The ratio shows upward down ward trend during the period, it shows to 2.07
(2001-02) the highest level and fall down to 0.47 (2002-03) the lowest level.
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The ratios are 1.47, 1.63, 1.43, 1.49, 2.07, and 0.47 in the year from 1997-98 to
2002.03 respectively.
The average index is arrived at 83.3, which is 16.70 percent lower than
the base year material productivity index. Only in the year 2001-02 it was
16.33 percent higher over the base year productivity index, due to increase in
output by 289 percent and increase in material input by 233 percent over base
year. The productivity indices of the years 1997-98, 1998-99, 1999-2000, 2000-
01 and 2002-03 are 83.09, 91.70, 80.83, 84.25 and 26.58 respectively, these all
are below the base year productivity index.
The value of Co-efficient of variation is 31.06, indicates there is high
degree of variation in indices of TSF. The average input-output ratio is 0.83.
The ratio indicates that material input required for one rupee of output of
TSF is Rs. 0.83 which is very high. The ratio reflects inconstancy in material
expenses. The calculated value of Chi-square is 53.74, which is higher than
table value. Hence the null hypothesis is rejected and alternative hypothesis
i.e. there would be significant difference in material indices of sampled units
during the period of study is accepted.
The average material productivity index of TSF is fell down to 16.70
percent over the base year. The trend value indicates a negative growth rate
of 5.74 per year. The input-output ratio increased at very high rate and the
value of Co-efficient is very high. Thus, it may be said that as regard material
productivity TSF presents a unsatisfactory result.
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ANALYSIS OF MATERIAL PRODUCTIVITY IN SELECTED SEVEN SEAFOOD
INDUSTRY:
For the analysis of material productivity in sampled units following
hypothesis are tested.
Null (Ho): There would be no significant difference in material productivity
index of sampler units during the period of study.
Alternative (H1): There would be significant difference in material
productivity index of sampled units during the period of study.
Following table indicate overall performance related to material
productivity.
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TABLE No.-4.8
CALCULATION OF MATERIAL PRODUCTIVITY RATIO AND CHI-SQUARE INSELECTED SEVEN SEAFOOD UNITS (Amount In Rs.)
YEAR SALES MATERIAL O-IRATIO PRODUC-TIVITYINDEX
TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 1280173741 839486266 1.52 100.00 99.72 0.66 0.00
1997-98 1562859483 1030340170 1.52 99.47 97.95 0.66 0.02
1998-99 846605485 628340611 1.35 88.35 96.18 0.74 0.64
1999-00 1242258583 811894886 1.53 100.34 94.41 0.65 0.37
2000-01 1505703242 1034392381 1.46 95.46 92.65 0.69 0.09
2001-02 1586497975 1161387270 1.37 89.58 90.88 0.73 0.02
2002-03 1478762951 1105573707 1.34 87.71 89.11 0.75 0.02
TOTAL 9502861460 6611415291 10.8 660.90 660.90 4.87 1.16
Average 1357551637 944487899 1.44 94.41 94.41 0.70
SD = 5.32 a = 94.41C.V.= 5.63 b = -1.77
The table 4.8 contains the data regarding material output-input ratio,
material productivity indices, material productivity ratios, material input-
output ratio, averages, calculated value of Chi-square with co-efficient of
variation and other calculations related to seafood units.
The output of selected seven units was Rs. 8466.05 lakh in 1998-99,
which increased by 87.39 percent to Rs 15864.98 lakh in 2001-02. On the other
hand the material input increased by 84.83 percent from 6283.41 lakh in 1998-
99 to 11613.87 lakh in 2001-02. Because of more increase in output in
comparison with material input, it is a good sign for material productivity.
The base year productivity ratio is 1.52 and the average ratio is 1.44 of the
seven seafood units. It becomes clear from the table that output-input ratio
goes below the base year output-input ratio in all years, except in the year
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1999-2000. The output-input ratio in the year 1999-2000 is 1.53, which is the
highest one of the periods. The ratios were 1.52, 1.35, 1.46, 1.37 and 1.34 in
the year 1997-98, 1998-99, 2000-01, 2001-02, and 2002-03 respectively.
The productivity index for the base year is 100 whereas the average
productivity index is 94.41, which is 5.59 percent lower than the base year
productivity index. Only in the 1999-2000, the productivity index is 0.34
percent higher over the base year index; this is because of a decline in output
by 2.96 percent and 3.28 percent decline in material input over the base year.
In the year 1997-98, 1998-99, 2000-01, 2002-02 and 2002-03 the productivity
indices are 99.47, 88.35, 95.46, 89.58, and 87.71 respectively.
The value of co-efficient of 5.63 represents a minor fluctuation in
productivity ‘indices of the seafood units. The average input-output ratio of
the selected unit is 0.70, indicating the material input required for one rupee
of output of seafood units is estimated to Rs.0.70. The ratio shows an upward
movement it, went up to 0.75 (2002-03) from 0.66 (1996-97). The trend value
of productivity indices show negative growth rate of 1.77 per annum. The
tabled-value i.e. 12.592 is greater than the calculated value (1.16) at Chi-
Square. Therefore the null hypothesis i.e. there would be no significant
difference in material productivity indices of selected sampled units during
the period of study is accepted.
From the above table it's evident that the index comes down to 87.71
(2002-03) and the trend value shows negative growth rate of 1.77 per year are
the warning signal for the seafood units. Thus the overall performance of
selected seven seafood units regarding material productivity shows a
worried picture.
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GRAPH NO:-4.8
MATERIAL PRODUCTIVITY INDEX AND TREND VALUE IN
SELECTED SEVEN SEA FOOD UNITS 1996-97 TO 2002-03
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MATERIAL PRODUCTIVITY INDICES OF SEAFOOD UNITS AND F-TESTONE WAY ANALYSIS OF VARIANCE:
To see whether there is any significant difference in average material
productivity indices within the sampled units during the period of study, two
hypotheses tested based on F-test.
Null(H0): There would be no significant difference in average material
productivity indices within the sampled units during the period of study.
Alternative (H1): There would be significant difference in average material
productivity indices within the sampled units during the period of study.
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TABLE No-4.9
THE CALCULATION OF THE MATERIAL VARIANCE WITHIN THE VARIABLEAND BETWEEN THE VARIETIES
1. Sum of all items of various samples x1+x2...+ x7
775.11 + 588.39 + 650.47 + 674.00 + 671.69 + 633.28 + 583.08 = 4546.02
2. Correction factor is T2-N = (4546.02)2 -49 = 427346.98
3. Total sum of square (SST)= x12+x22...+ x72 T2-N
86427.89 + 50224.55 + 64382.74 + 65255.20 + 65967.50 + 58117.65 + 53253.44 =
443628.97-427346.98=16281.99
4. Sum of squares between the samples (SSC) = ( x1)2 + (x2)2...+ ( x7)2 T2-NN1 N2 N785827.93 + 49427.54 + 60444.16 + 64896.57 + 64452.49 + 57291.93 + 48568.9 =
430909.82 – 427346.98 = 3562.84
5. Sum of the squares within the samples (SSE) =SST-SSC
16281.99 - 3562.84 = 12719.15
TABLE No.-4.10
ANOVA TABLE
Source of Variation Sum ofSquares Degree ofFreedom Mean Square Variance Ratio(F)
Between varieties 3562.84 6 593.81
Within the varieties 12719.15 42 302.84
593.81302.84 = 1.96
Total 16487
The table reveals the data of material productivity indices of the
sampled units for the seven years of the study. The calculated F value is 1.96
and tabled value at 6 degree of freedom and at 5 percent level of significant is
2.34. So the null is accepted. It indicates, there is no significant difference in
average material productivity indices within the sampled units.
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MATERIAL PRODUCTIVITY IN SEAFOOD PLANTS–COMPARATIVEANALYSIS:
The table no 4.11 gives the comparative position of material productivity
in selected seven seafood units for the seven year period covered by this study
i.e. from 1996-97 to 2002-03.
TABLE No.-4.11
COMPARATIVE ANALYSIS OF MATERIAL PRODUCTIVITY IN SEAFOODINDUSTRY FROM 1996-97 TO 2002-03
PRODU-CTIVITYRATIO
PRODU-CTIVITYINDEX
CO-EFF.VARI. CHI-SQUAREVALUE
INPUT-OUTPUTRATIO
GROWTHRATEUNIT
Av
era
ge
Ran
k
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Ran
k
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Ran
k
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k
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Ran
k
Av
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ge
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k
KSF 1.38 7 110.72 1 8.35 2 5.21 4 0.72 6 -0.81 3
SPME 1.49 4 84.06 6 12.45 4 4.46 3 0.68 3.5 -3.63 4
HICS 1.64 1 92.92 4 25.52 6 42.33 6 0.65 1 0.2 1
AICS 1.41 6 96.29 2 7.44 1 3.59 2 0.71 5 -0.71 2
BSF 1.5 3 95.96 3 15.33 5 11.09 5 0.68 3.5 -3.86 5
S.FOOD 1.53 2 90.47 5 12 3 3.42 1 0.66 2 -4.25 6
TSF 1.48 5 83.3 7 31.06 7 53.74 7 0.83 7 -5.74 7
TOTAL 10.43 635.72 112.15 123.84 4.93 -18.80
AVERAGE 1.49 93.39 16.02 17.69 0.70 -2.69
The table shows combined mean of material productivity indices and
ratios, co-efficient of variation, Chi-square, input-output ratio and productivity
growth rate.
The combined average productivity ratio of the industry is arrived at
1.49. The average productivity ratio of HICS (1.64), S. Food(1.53), and
BSF(1.50) are ranked 1st, 2nd and 3rd respectively which are performing better.
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The productivity ratio of SPME (1.49), TSF(1.48), AICS (1.41) and KSF (1.38)
are given 4th, 5th, 6th and 7th rank and performing below average. Further
analysis reveals that productivity indices of KSF, AICS and BSF ARE 110.42,
96.29 and 95.96 are above the combined average of the productivity index i.e.
93.39. This is supported by low Co-efficient of variation as compare to average
co-efficient of variation 16.02. The average productivity indices of SPME
(84.06), S. Food (90.47) HICS (92.92) and TSF (83.30) are lower than the
combined average productivity index. The Co-efficient of the variation of the
industry is calculated to be 16.01. The co-efficient of variation is the highest in
case of TSF (31.06), followed by HICS (25.52), show a very high variability,
where as it is 8.35, 12.45, 7.44, 15.33 and 12.00 for KSF, SPME, AICS, BSF, and
S. Food respectively. There is low variability in case of AICS.
The chi-square value of the industry worked out at 17.69, which is
higher than the tabled value i.e. 12.592, hence it can be said that there is
significant difference in material productivity indices of the industry. The
value of the combined chi- square is affected by exceptional high values chi-
square in cases of HICS and TSF. The null hypothesis in case of HICS (42.23)
and TSF (53.74) is rejected and incase of KSF (5.21), SPME (4.46) AICS (3.59),
BSF (11.09) and S. Food (3.42) it is accepted. The combined average input-
output ratio of the industry is worked out to be 0.70. The material input
requirement in case of HICS (0.65), S Food (0.66), SPME (0.68) and BSF (0.68)
are lower than the combined average 0.70 of the industry, while in case of KSF
(0.72), AICS (0.71) and TSF (0.83) are higher than the combined average. It is
cleared from the table that HICS has lower material input-output ratio
followed by S.Food.
The average annual growth in material productivity of seafood units is
calculated to be -2.69, shows a discouraging picture. There is negative growth
rate in material productivity for all the units except in case of HICS (0.20). The
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rate as per ranked are -0.71, -0.81, -3.63, 3.86, -4.25 and -5.14 for AICS, KSF,
SPME, BSF S.Food and TSF respectively.
From the above analysis it can be said that the HICS’s material
productivity seems to be the best, because the material input required is lower
and productivity ratio is the higher and has a positive growth rate. Since the
material productivity of seafood units is declining it is necessary to take
corrective measure like material control, material handling and the talent of
the various departments should be organized to improve the productivity.
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ANALYSIS OF LABOUR PRODUCTIVITY
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1. INTRODUCTION:
Lobour cost representing the human contributing to production is an
important factor, which requires a constant control and proper accounting. It
is not physical wealth which makes an organization stronger or richer but its
human wealth–the reservoirs of human skill, talents and competence which
continues to swell to higher and higher level [1] Materials and machines are
inanimate objects and these resources are handled and operated by labour.
Naturally it is man, or labour, who is the living force in the whole
organization. It is the action and reaction of labour that accelerates or
impedes pace of production.
Labour cost is all labour expended in altering the construction,
composition, conformation, or condition of the product. The wages paid to
skilled and unskilled workers for this labour can be allocated specifically to
the particular cost accounts concerned- hence the term “direct wages” which
may be defined as the measure of direct labour in terms of money [2] In the
words of J. Batty: “The employment of suitable labour is normally the
responsibility of the personnel department who deals with all formalities and
the official in charge of the department requiring the worker being
engaged.”[3] All wage payments are in the last analysis, directly or indirectly
based on and limited by the productivity and skill of the worker. Therefore
proper motivation, control and accounting for this human cost factor is one of
the most influential problems in the management of an enterprise. A co-
operative and enthusiastic labour force, loyal to the company and its policies,
can contribute greatly towards efficient, low-cost operations.[4]
Control accounting for human resources serves following purposes [5]
1. Fuller utilization of human resources through more constant and more
work flow,
2. Greater proficiency in operations,
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3. Efficient supervision,
4. Feasibility of hiring people with limited backgrounds and of training
them quickly in specific operations,
5. Greater ease in controlling individual output
6. More equitable remuneration,
7. More uniformity in methods and procedures,
8. Less duplication of efforts and,
9. More continuous service and less possibility of interruptions and delay.
2. CONCEPT OF LABOUR PRODUCTIVITY:
The exponent of the theory of ‘productivity of labour’ regards ‘labour
productivity’ as one of the basic indicators of economic development, as the
major determinant of the national income, and as an important tool for the
analysis of economic and social problems [6]. The concept of labour
productivity also finds a pride of place in the Keynesian verdict: It is
preferable to regard labour, including, of course, the personal services of the
entrepreneur and his assistants, as the sole factor of production, operation in
given environment of technique, national ‘resources, capital requirement and
effective demand [7].
Labour productivity is defined as the ratio of output to input of man- hour.
Sir Ewart Smith and R. Beeching have defined labour productivity as the
volume of output achieved in a given period in relation to the sum of the
direct and indirect efforts involved in the production of a given output [8].
Labour productivity is the sum of use values produced per worker engaged in
material production. It, thus, comprises the whole effort of labour, determined
jointly by factors dependent on and independent of labour.
Labour productivity is an indicator of efficiency of employees is a
factor. It refers to the quantity of output obtained for a given quantity of
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input. The quantity may be expressed in term of quantity of output, sale
value or cost and input in terms of weight of materials used, hours worked,
etc. Though productivity is measured by the ratio of output to input, an idea
of increased productivity is obtained when losses are minimized and
consequently cost of production is reduced. Thus, in case of labour
productivity is increased with the elimination of ineffective and idle time of
workmen.
The concept of productivity is sometimes considered as synonymous
with efficiency, but there is a distinction between the two. It has been pointed
out that the word of which is under consideration, while productivity
introduces the idea of relationship between output and input factor.[9] Even if
all input (materials, manpower and money etc.’) are provided with the best
layout work organization and the system, the success would depend on the
coordination of the human factor which despite the awareness gets glossed
over in many organization and is dealt with as mechanically as the
maintenance and operation plans.
3. IMPORTANCE OF LABOUR PRODUCTIVITY:
The second element of the cost of manufacturing a product is labour.
The role of labour in the process of production cannot be overlooked in spite
of the fact that machines are being used on a vast scale today. The efficiency
of production depends upon the successful utilization of labour force and for
that, proper accounting and control of labour are needed. The skilled labour
helps in lowering down the cost of production besides raising the quality and
quantity of the output.
Productivity is the outcome of several production factors i.e. men,
material, money and machines, of these factors man is an animate factor. The
other factors are dependent on labour. Thus, key factor in any production
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system is human element. All other factors of production are worthless
without labour. If an industry has good quality materials, the latest
technology and good workplace and best environment but does not have
quality labour then the remaining factors cannot get proper result. This
suggests importance of labour in productivity. Productivity of an
organization depends upon the competence and caliber of the people. If an
organization has skilled and well-experienced labour than the input brings
best possible result. Thus, when in an industry the labour productivity is
higher the best utilization of materials and other inputs are possible. Thus, we
can say that labour productivity is the first step to reach higher productivity.
In addition to this the importance of productivity may be described as
follows.
1. Productivity is easily measured as the output in a given number of
labour hour, as labour time can easily measured as compared to other
inputs.[10]
2. The ratio measures the efficiency of labour force which is directly
related to saving in this item and since there has always been wide
spread interest in labour saving, the ratio has become very popular.[11]
3. The ratio does not measure merely labour efficiency but it is rather a
measure of industrial efficiency in general,[12]
4. Labour time poses an apparent universality regardless of production
unit industry or nation [13]
5. Labour productivity and capacity utilization could be general indices
which are easily understandable and could be the basis for
measurement by mass of the employees.[14]
6. Since man hour for different jobs can be easily ascertained for
computing productivity, inter and intra plant comparison over a period
of time becomes possible.[15]
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7. Any introduction of new scheme of incentives etc. may bring
substantial changes in production and savings in total labour input,
which can be easily recognized and observed from the changes in
labour productivity ratio. [16]
For the reasons given above labour productivity ratio has gained much
recognition on logical ground of easy measurement, understanding and
comparison.
4. LABOUR PRODUCTIVITY IMPROVEMENTMETHODS:
In every case development of productivity requires the cooperation of
the workers. Joseph M. Juran observed: “techniques for stimulating
productivity have changed drastically in order to ‘keep pace with the
changing form of industry… Many managers are unwillingly applying, to
today’s problems, techniques designed to solve the problems of
yesterday’s”[17]. Though there are several ways of improving labour
productivity, the following are most important ones: -
1. Avoiding lost time:
To combat the problems of absenteeism, organizations prefer to over-
man on key machines, against all conventional wisdom, and compensate for
the loss of production.
2. Non- productive time :
Waiting time is the key factor in gaining or losing of the labour
productivity. Unless the scheduling is effective non- productive time cause
major problems. So it is essential to provide an optimum balance of
workload.
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3. Scrap and rectification and quality control:
Any industrial unit with a scrap rate over five percent could be in deep
trouble over productivity as well as losing the benefits of good production.
So scrap should be minimized and substandard product, if possible should
be rectified.
There should be well-directed quality control programme. It is all the
more important to stop the delinquency from accruing. It is necessary to
divide, for the sake of convenience, quality control function between ‘process
quality control’ and final examination.
4. Manpower planning:
One of the primary reasons for low labour productivity is the poor
manpower planning on the part of production manager. Consequently
manpower planning in all its aspects must be introduced in manufacturing
organization as well.
5. Financial incentives:
There is several individual financial incentive plans have been
incorporated by the organizations. Some of these plans are stated follow.
  Piece rate system
  Standard hour rate
  Halsey system
  Rowan system
  Barth variable plan
  Bedaux plan
  Taylor’s differential piece rate
6. Financial incentives:
The group financial incentive plans are as follow.
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Ø Group bonus
Ø Profit sharing plan
Ø Target plan
Ø Saving plan
Ø Co-partnership scheme
7. Job enrichment:
Job-enrichment is the process of redesigning a job in order to enlarge its
scope and to give the worker more to do.
8. Flexi-time- an alternative work pattern:
Flexi time is a relatively new work pattern, which is a major departure
from tradition. It allows the workers to set their own hours subject to a
minimum number of hours per week.
9. Quality of work life:
QWL is new technique for improving productivity and quality of work.
A QWL programme consists the following elements.
> Labour-management co-operation
> Collective bargaining
> Participative management
10. Non- monetary benefits:
Non- monetary incentives are offered with a view to attract better
employees. This usually takes following form
  Canteens
  Educational facilities
  Financial assistance in respect of housing
  Transportation facilities.
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  Recreation facilities
  Cooperative societies
  Leave travel concession
  Pension contribution
  Free uniform.
11. Employee promotion:
Promotion is a financial and non-financial incentive to improve the
labour productivity. It is recognizing of employees' skill, knowledge and faith
towards the unit
12. Worker participation in management:
Labour participation in management is considered an effective tool for
improving labour productivity.
13. Working condition improvement:
Better working condition improves workers' productivity. This
technique consists of the following
> A detailed audit of working conditions at each level of operation
> Designing improved conditions of working.
14. Time management:
The time management always improves human productivity. It
involves the minimization of the wasteful elements of person’s administrative
works.
15. Other techniques:
By using the following conventional techniques labour productivity can
be improved,
Ø Production planning
Ø Fatigue study
Ø Motion study
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Ø Method study
Ø Better maintenance
Ø Improving material handling
Ø Improve shop floor control
Ø Value engineering and value analysis
Ø Improved and effective management of the organization
16. Cooperation of all section of the community:
The Government can create favourable conditions to the effort of
employees. The employers should carryout productivity plan. The trade
unions on the other hand, should actively encourage their members to give
such cooperation when they are satisfied that the productivity programme is
in the interest of the workers.
17. Training:
Training helps preserve the previous experience and skill brings
flexibility in manning, contributes new knowledge and skill, keeps people
updated and trim, acts as a motivator by adding in the growth of man and
minimizes the labour turnover.
5. LIMITATIONS OF LABOUR PRODUCTIVITY:
Labour productivity ratio is an uncertain measure of the productivity of
the industry and it is simply a partial measure of productivity. It does not
measure even the specific contribution of labour because of factor
substitution. It may be emphasized that sometimes labour force is replaced by
new and advanced technology which may increase the ratio because in that
case output increases and labour input decreases. This is happening in
developed countries where labour force is being replaced by the most modern
machines and advanced technology. This seems to be one of the reasons that
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the productivity of Indian labour is comparatively much less than that ‘of
advanced countries.
The ILO emphasizes the two possible dangers in analyzing labour
productivity data. [18]
(1) danger of placing undue emphasis upon what can be done by
worker to increase production and
(2) danger of giving insufficient attention to problems of what can be
done to increase the production by making a more efficient use of
other factors of production.
As matter stands, it may be said that labour productivity ratio is an
uncertain measure of the productivity of industry and it is simply a partial
measures of productivity. It does not measure even the specific contribution of
labour of factor substitution.
Most of authority has regarded labour productivity as one of the best
measure of total productivity. However some productiviticts think that
labour productivity is misnomer. Decisions based on this measure about total
factor productivity may sometimes lead to erroneous conclusions. Per hour
labour productivity is not only affected by productivity efficiency of the
labour only but several other factors are responsible for the same.
6. FACTORS AFFECTING LABOUR PRODUCTIVITY:
Labour is one of the important resources, like capital and material. Its
productivity bound up with the use of the total resources in the organization.
The influence on labour productivity therefore include.[19]
Capital investment: Labour productivity is directly proportional to capital
investment.
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Product mix: Multi-product manufacturing with high machine set up will
reduce labour productivity below the best possible level.
Motivation: National values and local incentive schemes may have an equal
impact on labour productivity.
Control: Without adequate control, especially from well-motivated local
supervision, work booking is commonly the subject of malpractice, ill-
discipline of all kinds can inevitably careening.
Work organization : The work organization is often a key factor in ensuring
conformity to agreed productivity level. Group conformity is also essential to
increase labour productivity.
In addition to above mentioned the following factors may be
considered.
Ability to work: Productivity of an organization depends upon the skill,
training, knowledge and physical health of the labour.
Willingness to work: Motivation and morale of people is the important group
of human factors that determine productivity.
7. MEASUREMENT OF LABOUR PRODUCTIVITY:
Labour productivity is an indicator of efficiency of employees is a factor.
It refers to the quantity of output obtained for a given quantity of input. The
quantity may be expressed in terms of quantity of output, sales value or cost
and input in term of material used, hours worked etc.
The following are the important measurement of labour productivity.
1. Output per man-hour:
Under this method the total output is divided by the man-hour worked.
This method can be applied where the output obtained is uniform in respect
176
of quality, design etc. The following formula is used.
Total outputLabour productivity= Total man-hours
2. Labour hours per unit of production :
Under this method the labour hours are divided by total output to get
number of labour hour required for manufacturing certain unit of products.
This method is used where different products are produced.
Total labour hoursLabour productivity=
Total output
3. Comparing standard time with actual time:
This method is adopted where production process is standardized and
where standard costing is in operation.
Labour productivity= Std. Hour for actual output- Actual hours for
actual output.
4. Extent of lost time :
Under this method the man-hour lost is divided by total man-hour and
the quotient is expressed as a percentage.
Man-hour lostPercentage man hour lost= Total man-hours
5. Labour productivity based on money value :
The following are some of the measures used to know the labour
productivity
Sales valueA. Based on sales= No. of workers
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(a) Based on value added:
Added value of the product- Total wages
Sales valueWhere Added value of product= Material cost of products.
(b) Based on direct wages:
Direct wagesLabourproductivity= Number of units Produced
The productivity of labour can, therefore be increased by increasing
efficiency of labour, reducing idle time and improving the working conditions
of labour and undertaking labour welfare schemes as mentioned earlier.
8. ACCOUNTING FOR LABOUR PRODUCTIVITY:
The following points are included in labour productivity accounting.
8.1 Hypothesis:
The following two hypotheses have been tested with three
corresponding alternative hypotheses for the purpose of analyzing
manpower indices of the seafood plants. The first hypothesis and its
alternative hypothesis is based on Chi-Square test and second hypothesis and
its alternative based on the analysis of ANOVA –F test one way variance
analysis.
Hypothesis testing with Chi-square test:
Null hypothesis(H0): There would be no significant difference in labour
productivity indices of the sampled unit during the period of study.
Alternative hypothesis (H1): There would be significant difference in labour
productivity indices of sampled unit during the period of study.
Level of significance:
5 percent
Statistical test used
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Chi-square Test
Critical value 12.592
If the calculated value of Chi-square remains less than the critical value
the null hypothesis is accepted, otherwise, the alternative hypothesis will be
accepted. The acceptance of the null hypothesis would mean that the
computed values of the indices sampled units are not significantly different;
acceptance of alternative hypothesis would mean that indices of sampled
units are significantly different.
Hypothesis testing with ANOVA:
Null hypothesis: There would be no significant difference in average labour
productivity indices within sampled units during the period of study.
Alternative hypothesis: There would be significant difference in average
labour productivity indices within the sampled units during the period of
study.
Level of significant: 5 Percent
Statistical test used
F -test one-way variance analysis
Critical value 2.34
The acceptance of null hypothesis would mean that there is no
significant difference between the average manpower productivity indices
within the sampled units during the period of study. Acceptance of
alternative hypotheses means there is significant difference in average labour
productivity indices within the sampled units during the period of study.
8.2 Calculation and analysis of manpower productivity ratios and indices:
The basic objectives of manpower productivity accounting is calculation
and analysis of manpower productivity. To achieve this manpower
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productivity ratio i.e. total output divided by total manpower input has been
worked out.
Labour productivity indices assuming base year as 100 have been
worked out increases in the ratios and indices will show the efficiency of the
utilization of labour input. On the other hand decline in this ratios indicate
decrease in labour productivity.
9. LABOUR PRODUCTIVITY ACCOUNTING IN SEAFOOD INDUSTRY:
The productivity of labour in seafood units during the period 1996-97 to
2000-2003 is calculated as under: -
ANALYSIS OF LABOUR PRODUCTIVITY IN KESHODWALA SEA FOOD:
For the analysis of labour productivity in Keshodwala seafood
following hypothesis are tested.
Null (H0): There would be no significant difference in labour productivity
index of KSF during the period of study.
Alternative (H1): There would be significant difference in labour productivity
index of KSF during the period of study.
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TABLE No.-5.1
CALCULATION OF LABOUR PRODUCTIVITY RATIO AND
CHI-SQUARE OF KESHODWALA SEAFOOD
YEAR SALE LABOUR O-IRATIO
PRODU-
CTIVITY
INDEX
TREND
VALUE
I-O
RATIO
(O-E)2
E
1996-97 17951110 276566 64.91 100.00 190.69 0.02 43.13
1997-98 78871425 772971 102.04 157.20 172.96 0.01 1.44
1998-99 72182535 297733 242.44 373.52 155.23 0.01 306.98
1999-00 126852822 2513989 50.46 77.74 137.49 0.02 25.97
2000-01 288516696 4891599 58.98 90.87 119.76 0.02 6.97
2001-02 384087414 6662557 57.65 88.82 102.03 0.02 1.71
2002-03 535022562 11094335 48.22 74.30 84.29 0.02 1.18
TOTAL 1503484564 26509750 624.70 962.45 962.45 0.11 387.38
Average 214783509 3787107 89.24 137.49 137.49 0.02
SD = 99.72 a = 137.49
C.V.= 72.53 b = -17.73
The table 5.1 sows labour productivity ratio, labour productivity index,
trend value input-output ratio, averages, calculation of Chi-square with co-
efficient of variation and other related calculations of KSF.
The table reveals that the output of KSF amounted to Rs. 179.51 lakh in
1996-97 which increased by 2880.61 percent to 5350.22 lakh in 2002-03. On
other hand the labour expanded by 3911.46 percent from Rs. 2.77 lakh in 1996-
97 to 110.94 lakh 2002-03. Because of more increase in labour input in
comparison with output it is not good sign for productivity.
There is high fluctuation in labour productivity ratio during this period,
ranging from a high of 242.44 in 1998-99 to a low of 48.22 in 2002-03. The
ratio was 102.04 for 1997-98, 50.46 for 1999-2000, 58.98 for 2000-01 and 57.65
for 2001-02.
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The labour productivity index for base year is 100 increased to 157.20
and 373.52 in 1997-98 and 1998-99 respectively. There after productivity
indices come down to 77.74, 90.87, 88.82, and 74.30 for the years from 1999-
2000 to 2002-03. The average productivity index shows apparent increase of
37.49, this is because of exceptional rise of 373.52 (1998-99) in productivity
index, had it been removed than the average would have been far below than
that.
The average input and output ratio of KSF is arrived at 0.02. The ratio
was 0.01 (1997-98) and 0.001 (1998-99) the lowest during the seven years. The
trend values of labour productivity have a negative growth rate of 17.73 per
year. The calculated value of Chi-square is 387.38, which is more than the
tabled value 12.592. Hence the null hypothesis is rejected and alternative
hypothesis i.e. there would be significant difference in labour productivity
indices of sampled units during the period study is accepted.
It may be concluded that the KSF discloses an apparently satisfactory
average of labour productivity but this average is not as good as it looks
because of variability of a such high magnitude as 72.53 percent shown by the
co-efficient of variation.
GRAPH NO:-5.1
LABOUR PRODUCTIVITY INDEX AND TREND VALUE IN M/S
KESHODWALA SEA FOOD 1996-97 TO 2002-03
0
50
100
150
200
250
300
350
400
1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03
YEARS
TR
EN
D
VA
LU
E/
IN
DE
X
INDEX
TREND
182
ANALYSIS OF LABOUR PRODUCTIVITY IN SAGAR PUTRA MARINE
EXPORT PVT. LTD.
For the analysis of labour productivity in Sagar putra Marine Export
Pvt. Ltd. following hypothesis are tested.
Null (Ho): There would be no significant difference in labour productivity
index of SPME Pvt. Ltd. during the period of study.
Alternative (H1): There would be significant difference in labour productivity
index of SPME Pvt. Ltd. during the period of study.
TABLE No.-5.2
CALCULATION OF LABOUR PRODUCTIVITY RATIO AND
CHI-SQUARE OF SPME PVT. LTD.
(Amount in Rs.)
YEAR SALE LABOUR O-IRATIO PRODU-CTIVITYINDEX
TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 25246686 921718 27.39 100.00 120.51 0.04 3.49
1997-98 63253056 1671029 37.85 138.19 111.23 0.03 6.54
1998-99 42286780 1638243 25.81 94.24 101.95 0.04 0.58
1999-00 45171429 1642862 27.50 100.38 92.67 0.04 0.64
2000-01 46932075 2024736 23.18 84.62 83.39 0.04 0.02
2001-02 28669768 1549495 18.50 67.55 74.11 0.05 0.58
2002-03 6155287 352777 17.45 63.70 64.83 0.06 0.02
TOTAL 257715081 9800860 177.68 648.69 648.69 0.29 11.87
Average 36816440 1400122 25.38 92.67 92.67 0.04
S.D. = 23.06 a = 92.67C.V.= 24.89 b = -9.28
The table 5.2 give the information pertaining to labour productivity
ratio, labour productivity indices, input-output ratio, averages, trend value of
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productivity indices, Chie-Square value with co-efficient of variation and
other related calculations of SPME Pvt. Ltd.
It is cleared from the table that the output of SPME Pvt. Ltd. was Rs.
632.53 lakh in 1997-98, which decreased by 90.26 percent to Rs. 61.55 lakh
in2002-03. On the other hand, labour input decreased by 78.93 percent from
16.71 lakh in 1996-97 to 3.53 lakh in 2002-03. Thus the output decreased more
than the labour input, shows s negative sign of productivity.
The average productivity ratio worked out to be 25.38, which is 7.34
percent less than the base year ratio. The ratio fluctuates during the period of
study, it was 27.39 in 1996-97 rose to 37.85 in 1997-98 and fall to 25.81 in 1998-
99, than again rose to 27.5 in 1999-2000 and finally fall to 23.18, 18.5 and 17.45
in the year from 2000-01 to 2002-03 respectively.
The productivity indices show a general tendency of decline in labour
productivity during the period of the seven years. The indices were 138.19,
94.24, 100.38, 84.82, 67.55, and 63.70 for the year from 1997-98 to 2002-03. The
average index is 92.67 i.e. 7.33 percent lower than the base year index 100.
Average labour input required for one rupee of output of SPME Pvt.
Ltd., is estimated to Rs. 0.042. The input-output ratio was 0.026 in 1997-98 the
lowest of the period, shows the highest efficiency achieved by the unit. It is
seen from the table that the ratio gradually increases every year. With the
value of 24.89, the co-efficient of variation gives indication of variability in
productivity. The calculated value of Chi-square is 11.87, which is lower than
the tabled value i.e. 12.592. Therefore the null hypothesis i.e. there would be
no significant difference in labour productivity indices of sampled units
during the period of study is accepted. There is negative growth in trend
value of indices of the tune of 9.28.
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From the above it can be said that SPME Pvt. Ltd., gives poor
performance, as regard to labour productivity.
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ANALYSIS OF LABOUR PRODUCTIVITY IN HIRAVATI ICE & COLD STORAGE:
For the analysis of labour productivity in Hiravati Ice & Cold Storage
following hypotheses are tested.
Null (Ho): There would be no significant difference in labour productivity
index of Hiravati Ice & Cold Storage during the period of study.
Alternative (H1): There would be significant difference in labour productivity
index of Hiravati Ice & Cold Storage during the period of study.
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TABLE No.-5.3
CALCULATION OF LABOUR PRODUCTIVITY RATIO AND CHI-SQUARE OF HICS(Amount in Rs.)
YEAR SALE LABOUR O-IRATIO PRODU-CTIVITYINDEX
TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 172255785 5482116 31.42 100.00 103.07 0.03 0.09
1997-98 248680080 8146032 30.53 97.16 112.93 0.03 2.20
1998-99 64213152 3932798 16.33 51.96 122.80 0.06 40.86
1999-00 214714879 3216899 66.75 212.42 132.67 0.01 47.95
2000-01 187313892 2603886 71.94 228.94 142.53 0.01 52.38
2001-02 219648720 5778323 38.01 120.98 152.40 0.03 6.48
2002-03 182270878 4949021 36.83 117.21 162.27 0.03 12.51
TOTAL 1289097386 34109066 291.81 928.67 928.67 0.21 162.47
Average 184156769 4872723 41.69 132.67 132.67 0.03
SD = 59.58 a = 132.67C.V. = 44.91 b = 9.87
Computation of labour productivity ratio, labour productivity index,
trend values, input-output ratio, average, co-efficient of variation, Chi-square
and other related calculations of HICS is shown in table 5.3.
The table reveals that output of HICS amounted to Rs. 2486.80 lakh in
1997-98 which decreased by 74.17 percent to Rs.642.13 lakh in 1998-99. On the
other hand the labour input decreased by 51.72 percent from Rs.81.46 lakh in
1997-98 to 39.32 lakh in 1998-99. Because of the output decreased more than
the input, it shows a negative sign of productivity.
The output-input ratio fluctuates very widely during the period of the
study. It was 31.42 in the base year, it decreased to 30.53 (1997-98) and to
16.33 (1998-99) than rose to 66.75 (1999-2000) and reach to peak of figure of
71.94 (2000-01), thereafter again decline to 38.01 (2001-02) and 36.83 (2002-03).
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There is 32.67 percent improvement in average productivity over the
base year. The productivity indices decreased by 2.84 (1997-98) and 48.04
(1998-99) over base year than it rose by 12.42, 28.94, 20.98 and 17.21 percent
over base year in the remaining years. Thus the later years of the study
indicate improvement in productivity.
Input-output ratio was 0.03 in 1996-97 came down to 0.027 in 2002-03
shows a improvement in labour utilization by HICS. The input-output ratio
indicates labour input required for one rupee of output of HICS is estimated
to Rs. 0.03. The values of standard deviation and co-efficient of variation are
59.58 and 44.91 indicates high level of fluctuation in productivity indices. The
calculated value of Chi-square is 162.47, which is higher than the table value.
Therefore the null hypothesis is rejected and alternative hypothesis i.e. there
would be significant difference in labour productivity indices of sampled
units during the period of study is accepted. The trend value shows a positive
value of 9.87 per year.
There is 32.67 percent increase in average labour productivity index,
trend has positive growth rate of 9.87 per year. But it can be not termed so
satisfactory, because of the high variability shown by co-efficient of variation.
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ANALYSIS OF LABOUR PRODUCTIVITY IN AMAR ICE & COLD STORAGE
For the analysis of labour productivity in Amar Ice & Cold Storage
following hypothesis are tested.
Null (Ho): There would be no significant difference in labour productivity
index of Amar Ice & Cold Storage during the period of study.
Alternative (H1): There would be significant difference in labour productivity
index of Amar Ice & Cold Storage during the period of study.
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TABLE No.-5.4
CALCULATION OF LABOUR PRODUCTIVITY RATIO AND
CHI-SQUARE IN AICS. (Amount in Rs.)
YEAR SALE LABOUR O-IRATIO
PRODUC-TIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 924230854 10407370 88.81 100.00 82.40 0.01 3.76
1997-98 944515113 10819432 87.30 98.30 78.06 0.01 5.25
1998-99 505573720 16486311 30.67 34.53 73.72 0.03 20.83
1999-00 623548288 11840470 52.66 59.30 69.37 0.02 1.46
2000-01 649769202 13097953 49.61 55.86 65.03 0.02 1.29
2001-02 564404505 10745173 52.53 59.15 60.69 0.02 0.04
2002-03 503757443 7228495 69.69 78.48 56.35 0.01 8.69
TOTAL 4715799125 80625204 431.27 485.62 485.62 0.13 41.32
Average 673685589 11517886 61.61 69.37 69.37 0.02
SD = 22.23 a = 69.37C.V.= 32.05 b = 4.34
The table 5.4 provides the data regarding labour input-output ratio,
labour productivity index, trend value, average, calculation of Chi-square
with co-efficient of variation and other related calculations of AICS.
The table reveals that output of AICS amounted to Rs. 9445.15 lakh in
1997-98. Which decreased by 46.60 percent to 5037.57 lakh in 2002-03. On
other hand the labour input decrease by 33.19 percent from 108.19 lakh in
1997-98 to 72.28 lakh in 2002-03. The output decreased more than the input
therefore it is a negative sign for the productivity.
From the above table it is cleared that the productivity ratio of HICS
presents a poor performance regarding the labour productivity. The
productivity ratio was 88.81 in the base year 1996-97, which decrease by 21.53
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percent and reached to 69.69 in 2002-03. The ratio was 87.3, 30.67, 52.66, 49.61
and 52.53 for the year from 1997-98 to 2001-02.
The productivity index also shows down fall during the period. The
indices decrease by 1.4, 63.47, 41.7, 44.14, 41.85, and 21.52 percent for the years
from 1197-98 to 2002-03. This indicates that the labour productivity
performance of HICS is deteriorating through out the period. There is high
level of fluctuation in productivity index this is supported by co-efficient of
variation which is calculated to be 32.05. Trend value has a negative growth
rate of the rate of 4.34 per annum. The calculated value of Chi–square is 41.32
and tabled value is 12.592, which is less than the calculated value. Hence the
null hypothesis is rejected and alternative hypothesis i.e. there would be
significant difference in labour productivity indices of sampled units during
the period of study is accepted. The average input-output ratio of AICS is
0.018. After 1997-98 the ratio continued to rise every year. It at its highest
point (0.033) in 1998-99 consequently the productivity for the year is declined.
To sum up the point it can be stated that HICS discloses a very poor
performance as regard labour productivity.
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ANALYSIS OF LABOUR PRODUCTIVITY IN BHAVANI SEAFOOD :
For the analysis of labour productivity in Bhavani Seafood following
hypotheses are tested.
Null (Ho): There would be no significant difference in labour productivity
index of Bhavani Seafood during the period of study.
Alternative (H1): There would be significant difference in labour productivity
index of Bhavani Seafood during the period of study.
TABLE No.-5.5
CALCULATION OF LABOUR PRODUCTIVITY RATIO ANDCHI-SQUARE OF BSF (Amount in Rs.)
YEAR SALE LABOUR O-IRATIO
PRODUC-TIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 23679736 836160 28.32 100.00 94.20 0.04 0.36
1997-98 77556846 2546887 30.45 107.53 96.26 0.03 1.32
1998-99 43157241 2608027 16.55 58.43 98.33 0.06 16.19
1999-00 55792402 1552942 35.93 126.86 100.40 0.03 6.97
2000-01 89382792 3101294 28.82 101.77 102.47 0.03 0.00
2001-02 114352572 4249217 26.91 95.03 104.54 0.04 0.87
2002-03 112944864 3523233 32.06 113.20 106.61 0.03 0.41
TOTAL 516866453 18417760 199.04 702.82 702.81 0.26 26.12
Average 73838065 2631109 28.43 100.40 100.40 0.04
SD = 19.67 a = 100.40C.V.= 19.59 b = 2.07
The table 5.5 provides the data regarding labour productivity ratio,
labour productivity index, input-output ratio, trend values and calculation of
Chi-square with co-efficient of variation and other calculations related to BSF.
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The table reveals that output of BSF amounted to Rs. 236.80 lakh in
1996-97, which increased by 382.90 percent to 1143.52 lakh in 2001-02. On the
other hand the labour input increased by 408.25 percent from Rs. 8.36 lakh in
1996-97 to Rs. 42.49 lakh in 2001-02.
The normal productivity ratio is worked out to be 28.32 for the base
year and the average ratio arrived at 28.43. Labour productivity ratio for 197-
98 (30.45), 1999-2000 (35.93), 2000-01 (28.82) and for 2002-03 (32.06) are
recorded more than the base year ratio whereas for 1998-99 (16.55) and 2001-
02 (26.91) are less than the base year ratio.
Average productivity index increased by negligible amount i.e. 0.40
over base year index 100. In 1998-99 it increased by 7.53 percent, than there is
heavy decline of 41.57 percent is recorded in 1998-99, than again increased by
26.86 percent and 1.77 percent during 1999-2000 and 2000-01 respectively. In
2001-02 it decreased by 4.97 percent and finally it increased by 13.20 percent in
2002-03.
The trend value shows a positive growth of 2.07 per year. The value co-
efficient of variation is 19.59 indicates there is fluctuation in productivity
index. The calculated value of Chi-square is 26.12, which is more than the
tabled value 12.592. Hence the null hypothesis is rejected and alternative
hypothesis i.e. the there would be significant difference in labour productivity
indices of sampled units during the period of study is accepted. The average
input-output ratio is 0.037, which is higher than the base year ratio 0.035. The
ratio was at it’s the highest figure 0.06 in1998-99 and at the lowest figure 0.028
in 1999-2000.
Thus, the productivity index increased marginally, the trend value
shows a positive growth rate of 2.07 per annum with the fairly high value co-
efficient of variation, it can be said that the performance of BSF as regard
labour productivity is moderate.
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GRAPH NO:-5.5
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ANALYSIS OF LABOUR PRODUCTIVITY IN SAGAR FOOD:
For the analysis of labour productivity in Sagar Food following
hypotheses are tested.
Null (Ho): There would be no significant difference in labour productivity
index of Sagar Food during the period of study.
Alternative (H1): There would be significant difference in labour productivity
index of Sagar Food during the period of study.
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TABLE No.-5.6
CALCULATION OF LABOUR PRODUCTIVITY RATIO ANDCHI-SQUARE IN SAGAR FOOD. (Amount in Rs.)
YEAR SALE LABOUR O-IRATIO
PRODUC-TIVI-TYINDEX TRENDVALUE I-ORATIO O-E)
2
E
1996-97 78915751 3398986 23.22 100.00 91.02 0.04 0.89
1997-98 96848475 4251392 22.78 98.12 91.87 0.04 0.42
1998-99 73525790 4296150 17.11 73.71 92.72 0.06 3.90
1999-00 104906912 5681722 18.46 79.53 93.57 0.05 2.11
2000-01 144948785 5613458 25.82 111.22 94.42 0.04 2.99
2001-02 127891811 5817486 21.98 94.69 95.27 0.05 0.00
2002-03 124431801 5484985 22.69 97.71 96.11 0.04 0.03
TOTAL 751469325 34544179 152.06 654.98 654.98 0.32 10.34
Average 107352761 4934883 21.72 93.57 93.57 0.05
SD = 11.85 a = 93.57C.V.= 12.67 b = 0.85
The table 5.6 provides the data regarding labour productivity ratio,
labour productivity indices, input-output ratio, averages, calculation of Chie –
square with co-efficient of variation and other related calculations of Sagar
Food.
It is evident from the table 5.6 that output of Sagar Food amounted to
Rs. 789.15 Lakh in 1996-97, increased by 83.67 percent to Rs. 1449.49 Lakh
(2000-01). On the other hand the labour expanded by 65.15 percent from Rs.
33.99 Lakh in 1996-97 to Rs. 56.13 in 2002-03. Because of slow increase in
input in comparison with output the productivity ratio showed a positive sign
of productivity.
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The productivity ratio of Sagar Food indicates a deteriorating labour
productivity during the period of study. Average ratio is arrived at 21.72,
which is less than the base year ratio 23.22. It was 25.82 in 2000-01 the
highest during the period of study. In the remaining period the ratios are
1997-98 (22.78), 1998-99 (17.11), 1999-2000 (18.46), 2001-02 (21.98) and in 2002-
03 (22.69), all are below the base year ratio.
The index for the base year is 100 and it decreased all the years of the
study except in 2000-01 it was (111.22) above the base year. The average index
is calculated to be 93.57 shows 6.43 decline over the base year. In the
remaining period it reduced by 1.88 (1997-98), 26.29 (1998-99), 20.43 (1999-
2000), 5.31 (2001-02) and 2.31 (2002-03) percent over the base year.
Productivity trend value shows a positive growth rate of 0.85 per year. The
value of co-efficient of variation is 12.67 suggests a minor variation in
productivity indexes. The calculated value of Chi-square is 10.34, which is less
than the tabled valued 12.592. Therefore the null hypothesis i. e. there would
be no significant difference in labour productivity indices of sampled units
during the period of study is accepted. The average input-output ratio is 0.047
indicates an increase of 9.30 percent over the base year ratio 0.043. It was 0.039
the lowest figure in 2000-01 showed the highest efficient of the period.
It may be termed that Sagar Food shows a worried position as regard
the labour productivity, specially looking to the productivity index and input-
output ratio.
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ANALYSIS OF LABOUR PRODUCTIVITY IN TULSI SEAFOOD :
For the analysis of labour productivity in Tulsi Seafood following
hypotheses are tested.
Null (Ho): There would be no significant difference in labour productivity
index of Tulsi Seafood during the period of study.
Alternative (H1): There would be significant difference in labour productivity
index of Tulsi Seafood during the period of study.
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TABLE No.-5.7
CALCULATION OF LABOUR PRODUCTIVITY RATIO ANDCHI-SQUARE OF TSF. (Amount in Rs.)
YEAR SALE LABOUR O-IRATIO PRODUCTI-VITY INDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 37893819 1167407 32.46 100.00 87.68 0.03 1.73
1997-98 53134488 2202740 24.12 74.31 81.50 0.04 0.63
1998-99 45666267 2589308 17.64 54.33 75.34 0.06 5.85
1999-00 71271851 3866208 18.43 56.79 69.14 0.05 02.21
2000-01 98839800 3774137 26.19 80.68 62.96 0.04 4.99
2001-02 147443185 4350234 33.89 104.42 56.78 0.03 39.96
2002-03 14180116 3243199 4.37 13.47 50.60 0.23 27.25
TOTAL 468429526 21193233 157.1 484.00 484.00 0.48 82.62
Average 66918504 3027605 22.44 69.14 69.14 0.07
SD = 28.85 a = 69.14C.V.= 41.73 b = -6.18
Table 5.7 provides information regarding labour productivity ratio,
productivity index, input-output ratio and trend value of indices, averages,
calculation of Chi-square with co-efficient of variation and other related
calculations of TSF.
The output of TSF was Rs. 1474.43 lakh in 2001-02, which decreased by
98.38 percent to Rs.141.80 in 2002-03. On the other hand the labour input
decreased by 25.47 percent from 43.50 lakh in 2001-02 to Rs. 32.43 lakh in
2002-03. Because of slow decreased in labour input in comparison with
output the productivity ratio shows a sign of decline in productivity.
The productivity ratio highly fluctuated during the period of the study
ranging from a high of 33.39 for 2001-02 to a low of 4.37 in 2002-03. The ratio
was 24.12 for 1997-98, 17.64 for 1998-99, 18.43 for 1999-2000 and 26.19 for 2000-
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01. The labour productivity index is 100 for 1996-97, comedown to 74.31 in
1997-98, 54.33 in 1998-99, 56.79 in 1999-2000, 80.68 in 2001-01 and rose to
140.42 in 2001-02 and than again comedown to 13.47. The average
productivity index is 69.14, which shows a 30.86 percent of fall over the base
year.
There is a high variability in productivity indices shown by the co-
efficient of variation with the value of 41.73. The trend shows a negative
growth rate of the order of 6.18. Input-output ratio in the base year is 0.03,
which increased to 0.23 a very high level in 2002-03. During the period of
study the ratio never gone down to the base year ratio. The calculated value
of Chi-square is 82.62, which is higher than the tabled value 12.592. Therefore
the null hypothesis is rejected and the alternative hypothesis i. e. there would
be significant difference in labour productivity indices of sampled units
during the period of study is accepted.
Thus, it may be said the average labour productivity at 69.14 and high
value of co-efficient of variation shows poor performance of TSF.
GRAPH NO:-5.7
LABOUR PRODUCTIVITY INDEX AND TREND VALUE IN TULSI SEA
FOOD FROM 1996-97 TO 2002-03
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ANALYSIS OF LABOUR PRODUCTIVITY IN SELECTED SEVEN SEA FOODUNITS :
For the analysis of labour productivity in sampled units following
hypotheses are tested.
Null (Ho): There would be no significant difference in labour productivity
index of selected Seven Seafood units during the period of study.
Alternative (H1): There would be significant difference in labour productivity
index of selected Seven Seafood units during the period of study.
Following table indicates an overall performance related to labour
productivity.
TABLE No.-5.8
CALCULATION OF LABOUR PRODUCTIVITY RATIO AND CHI-SQUARE OFSELECTED SEVEN SEAFOOD UNITS (Amount In Rs.)
YEAR SALES LABOUR O-IRATIO PRODUC-TIVITYINDEX
TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 1280173741 22490323 56.92 100.00 85.31 0.02 2.53
1997-98 1562859483 30410483 51.39 90.29 82.01 0.02 0.83
1998-99 846605485 31848561 26.58 46.70 78.71 0.04 13.02
1999-00 1242258583 30315092 40.98 71.99 75.42 0.02 0.16
2000-01 1505703242 35107063 42.89 75.35 72.12 0.02 0.14
2001-02 1586497975 39152485 40.52 71.19 68.82 0.02 0.08
2002-03 1478762951 35876045 41.22 72.41 65.53 0.02 0.72
TOTAL 9502861460 225200052 300.50 527.93 527.92 0.17 17.49
Average 1357551637 32171436 42.93 75.42 75.42 0.02
SD = 15.53 a = 75..42C.V.= 20.59 b = -3.30
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Table 5.8 contains the data regarding labour productivity ratio, labour
productivity index, input-output ratio, averages and calculation of Chi-square
with co-efficient of variation and other related calculation of selected units.
The table reveals that output of selected units amounted to Rs. 8466.05
lakh in 1998-99 which increased by’ 87.39 percent to 15864.98 lakh in 2001-02.
On the other hand the labour input increased by 22.93 percent from Rs. 318.49
lakh in 1998-99 to Rs. 391.52 lakh in 2001-02. Because of slow increase in
labour input in comparison with output, the productivity ratio shows a sign of
improvement.
The productivity ratio shows a declining trend over the period of the
study. It was 56.92 in the base year than it slipped down to 51.39, 26.58, 40.98,
42.89, 40.52 and 41.22 in the year from 1997-98 to 2002-03 respectively. The
average ratio is worked to be 42.93 shows a decline of 24.58 percent over the
base year.
The average productivity index is 75.42, which shows a 24.48 percent
decline in productivity over the base year index 100. The decline in
productivity over the base year is 9.71, 53.30, 28.01, 24.65, 28.81 and 17.59
percent for the year from 1997-98 to 2002-03 respectively. Thus it is clear that
the productivity index never went up over the base year index 100.
The trend value shows a negative growth rate of the order of 3.30. The
fluctuation in productivity indices is supported by value of co-efficient of
variation (20.59). Tabled value of Chi-square is 12.592, which is less than the
calculated value 17.49. Therefore null hypothesis is rejected and alternative
hypothesis i.e. there would be significant difference in labour productivity
indices of sampled units during the period of the study is accepted. The
input-output ratio for all the years is 0.02 except in 1998-99 it was 0.04.
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Thus, the productivity of selected seven Sea Food units as regard labour
productivity is said to be in poor shape.
GRAPH NO:-5.8
COMBINED LABOUR PRODUCTIVITY INDEX AND TREND VALUE IN
SELECTED SEVEN SEA FOOD UNITS FROM
1996-97 TO 2002-03
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LABOUR PRODUCTIVITY INDICES OF SEAFOOD UNITS AND F-TEST ONEWAY ANALYSIS OF VARIANCE:
To see whether there is any significant differences in average labour
productivity indices during the period of study, two hypotheses are tested
based on F-test.
Null(H0): There would be no significant difference in average labour
productivity indices within the sampled units during the period of study.
Alternative(H1): There would be significant difference in average labour
productivity indices within the sampled units during the period of study.
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TABLE NO:-5.9
CALCULATION OF THE VARIANCE WITHIN THE VARIETIES ANDBETWEEN THE VARIETIES.
1. Sum of all items of various samples x1+x2...+ x7
962.45 + 648.68 + 928.67 + 485.62 + 702.82 + 654.98 + 484.00 = 4867.22
2. Correction factor is T2-N (4867.22)2-49 = 483465.93
3. Total sum of square (SST)= x12+x22...+ x72 - T2 - N
201939 + 63835 + 148050 + 37149 + 73272 + 62269 + 39293 = 625808 – 483466 = 142342
4. Sum of squares between the samples
(SSC)= ( x1)2+ (x2)2...+( x7)2 – T2 -NN1 N2 N7132330 + 60112.25 + 123203.99 + 33689.54 + 70565.14 + 61285.54 + 3 3465.14=
514651.60 – 483465.93 = 31185.67
5. Sum of the squares within the samples (SSE) =SST-SSC
142342.81 – 22059 = 111157.14
TABLE No.-5.10
ANOVA TABLE
Source of Variation Sum of Squares Degree ofFreedom
Mean
Square
Variance Ratio
(F)
Between varieties 31185.67 6 5197.61
Within the varieties 111157.14 42 2446.60
5197.67 =2.12
2446.10
Total 142343
The table reveals the data of labour productivity indices of all sampled
units for the seven years of the study. The calculated F-value is 2.12 and
tabled value at 6 degree of freedom and at 5 percent of significant is 2.34. So
the null hypothesis i.e. there would be no significant difference in average
labour productivity indices within sampled units during the period of study is
accepted.
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EVALUATION WITH RANKINGMETHOD:
The table 5.11 presents comparative analysis of labour productivity in
seafood plants.
TABLE No.-5.11
COMPARATIVE ANALYSIS OF LABOUR PRODUCTIVITY IN
SEAFOOD INDUSTRY FROM 1996-97 To 2002-03
PRODU-CTIVITYRATIO
PRODU-CTIVITYINDEX
CO-EFF.VARI. CHI-SQUAREVALUE
INPUT-OUTPUTRATIO
GROWTHRATEUNIT
Ave
rag
e
Ran
k
Ave
rag
e
Ran
k
Val
ue
Ran
k
Val
ue
Ran
k
Ave
rag
e
Ran
k
Ave
rag
e
Ran
k
KSF 89.24 1 137.49 1 72.53 7 387.38 7 0.02 1.5 -17.73 7
SPME 25.38 5 92.67 5 24.89 3 11.87 2 0.04 4.5 -9.28 6
HICS 41.69 3 132.67 2 44.91 6 162.47 6 0.03 3 9.87 1
AICS 61.62 2 69.37 6 32.05 4 41.32 4 0.02 1.5 -4.32 4
BSF 28.43 4 100.4 3 19.59 2 26.12 3 0.04 4.5 2.07 2
S.FOOD 21.72 7 93.57 4 12.67 1 10.34 1 0.05 6 0.85 3
TSF 22.44 6 69.14 7 41.73 5 82.62 5 0.07 7 -6.18 5
TOTAL 290.52 695.31 248.37 722.12 0.27 -24.72
AVERAGE 41.50 99.33 35.48 103.16 0.04 -3.53
It is apparent from the table that the average productivity ratio of the
industry is 41.50. The average productivity ratio of KSF (89.24); AICS (61.62)
and HICS (41.69) are ranked 1st, 2nd and 3rd. These units are performing better
as regard to labour productivity. The performance of BSF, SPME, TSF and S.
Food are holding 4th, 5th, 6th and 7th place. They are performing bellow the
average. So far as achievements in labour productivity are concerned these
may observed from labour productivity indices. Progress made during the
period labour productivity as reveals by the indices has been highest at 137.49,
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for KSF while it was also better than the industry’s average (99.33) for HICS
(132.67) and BSF (100.40). The plants which could not perform better were
SPME (92.67), AICS (69.37), S Food (93.57) and TSF (69.14).
The co-efficient of variation shows variability in labour during the
period of study. The co-efficient of variation is being the highest 72.53 for KSF,
while it was 44.91 for HICS, 41.73 for TSF, 32.05 for AICS, 24.89 for SPME,
19.59 for BSF and 12.67 for S Food. S Food has the lowest variability in labour
productivity. The combined average of co-efficient of variation is 35.48
percent. The table presents the combined average value of Chi-square is
103.16, which is higher than the tabled value, therefore there is significant
difference in labour productivity indices of the selected units. The null
hypothesis is accepted only in case of S. Food (10.34) and SPME (11.87). In
remaining units the null hypothesis is rejected.
The average labour input requirement is 0.04 for the industry. The
labour input requirement in case of KSF (0.02), HICS (0.03) and AICS (0.02) is
lower than the average labour input requirement. The ratio is exactly equal to
combined average in case of SPME (0.04) and BSF (0.04), while it was higher
than the average for TSF (0.07) and S. Food (0.05).
The average annual growth in labour productivity in seafood industry
is worked out at -3.53. In case of HICS (9.87), BSF (2.07) and S.Food (0.85) have
positive growth rate. In the rest of units there is negative growth rate. KSF has
the highest negative growth rate of the order of -17.73, shows a poor
performance as regard labour productivity.
From the above table it is evident that the labour productivity of KSF
and AICS has been on top during the period of study. Both the units require
the lowest labour input (0.02) for one rupee of output and the output-input
ratios are also higher than the combined average.
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ANALYSIS OF OVERHEAD PODUCTIVITY
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207
1. INTRODUCTION :
Overheads constitute one of the important elements of the production. The
production of goods or services of every kind involves incurring of additional
costs apart from the three prime cost elements. Such expenses, which are
incurred over and above, the prime cost elements are known as overheads.
Overhead cots are also termed as indirect or supplementary costs. These are
costs, which cannot be wholly debited directly to a particular job. These are
neither direct material nor direct wages nor are they expenses of a direct nature
and, therefore, they cannot enter the cost of manufacture directly. But they
constitute an element of cost as they have been incurred for manufacturing a
commodity or making it ready for sale. They happen either inside or out side
factory.
Overhead costs are operating cost of a business enterprise, which cannot
be traced directly to a particular unit of output. All expenses over and above
prime cost are overhead. Overhead cost is aggregate of indirect material cost,
indirect wages and indirect expenses. The word indirect indicates that the cost
accountant is either unable or unwilling to allocate particular cost unit and is
generally apportioned to or absorbed by cost units on some suitable basis.
Thus overhead includes all the expenditures incurred for operation of the
business, other than direct expenditures. Alternatively, overheads are all
expenses other than direct costs.
2. CONCEPT ANDDEFINITIONS OF OVERHEAD :
Although the origin of the term overhead is clear, it has become a common
brief expression for indirect manufacturing costs. Indirect manufacturing cost,
factory overhead cost, or simply overhead are define as all manufacturing costs
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other than direct material and direct labour. All expenses over and above prime
cost is overhead. Overhead may be defined as the cost of indirect material,
indirect labour and such other expenses, including services, as cannot
conveniently be charged direct to specific cost unit.
The ICWA terminology defines overheads as the “ aggregate of indirect
material cost, indirect labour cost and indirect expenses. In the wards of L. W. J.
Owler and Brown: Overhead is define the in the terminology of Cost
Accountancy as “ the aggregate of indirect material cost indirect wages and
indirect expenses, and by the word indirect in this connection is meant ‘that
which cannot be allocated but which can be apportioned to, or absorbed by cost
centers or cost units.”[1] It is generally defined as the cost of indirect expenses
that cannot conveniently be identified with nor charged directly to specific jobs
or products. In the words of Robert M. Anthony and James S. Hekimian : “ Some
costs are classified as overhead because it is impossible to associate them directly
with products…. Other cost are classified as overhead because it is not
convenient to trace them directly to products even though it would be possible to
do so”[2].
There are two tests, which can be applied to determine whether an item of
cost is overhead or not. Firstly, identification of the item of cost with cost unit or
cost center. If it is not possible to identify the item of cost to a cost center then
such item of is an overhead cost. Secondly, the convenient with whom an item of
cost can be identified with finished product services as a second test. John G.
Blocker and W. Keith Weltmer also observe: “Overhead cost are operating costs
of a business enterprise, which cannot be traced directly to a particular unit of
output. The term overhead is used interchangeably with such term as ‘burden
cost’ as supplementary cost’, manufacturing expenses, and indirect expenses”[3]
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Very often the term indirect expenses are interchangeably used to mean
overhead. However these two terms from accounting point of view differs. The
term indirect expenses is used to record the actual indirect expense incurred.
Where as the term ‘overhead ‘ is used to record indirect expenses, which are
likely to incur.
Thus there are number of expenses which cannot be directly related to any
particular job or unit of cost, but which are incurred in respect of services
rendered to production as a whole, such expenses are known as indirect or
overhead expenses.
3. STEPS IN OVERHEAD ACCOUNTING :
The prime cost elements overhead cannot be charged directly to the cost of
production. Thus the main problems in overhead are linking overhead to cost
units in such a way that each unit gets due share of overhead and devising
suitable plans for controlling it. The following steps are involved in overhead
accounting.
3.1 Classification of Overheads:
Overheads may be classified according to nature, such as, indirect material
cost, indirect wages and indirect expenses, and a number of other characteristics.
Some of these are as follow.
Element wiseclassification Functionalclassification Behaviour wise classification1.Indirect material cost 1. Factory overhead 1. Variable overhead2. Indirect labour cost 2. Administrativeoverhead 2. Fixed overhead3.Indirect expenses 3. Selling overhead 3. Semi-variable overhead4. Distributionoverhead
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Element wise Classification:
All material which is used for the purposes ancillary to the business and
which cannot be conveniently assigned to specific physical units is term as
Indirect Material.
Labour employed for the purpose carrying out tasks incidental to good or
services provided is indirect labour.
Indirect expenses are the expenses, which cannot be directly, conveniently
and wholly allocated to a cost unit or cost center.
Functional classification :
The division of overhead according to function is necessary in order to
ascertain the cost of each of the principal functions with the ultimate object of
control of cost and submission of income statement under the above division in
conventional method. Manufacturing overhead is part of cost production while
administration, and selling and distribution overheads are the result of policy.
Production overhead is also called overhead within the factory and
administration and selling distribution overheads are called overheads out side
the factory.
Behavioural classification:
Overhead classified according to variability or behaviour helps in
projection of cost at various level of activity as well as in cost control through
executive action.
Fixed overhead is that portion of the total overhead which tends to be
unaffected by variation in volume of output. As these expenses remain fixed in
total the incidence of fixed overhead on cost unit s increase when volume of
211
production is low, but decreases with increased volume of production. While
the concept of fixed overhead is most useful in formulating a price policy and
decision-making.
Variable overhead is that portion of the total overhead, which tends to
vary directly with variation in volume of output. Variable overhead per unit
remains constant and total variable overhead increases or decreases as the output
increases or decreases.
Semi-variable overhead is that part of the total overhead which is partially
variable and partially fixed. All indirect expenses, which are neither fixed nor
variable in constant proportion, may be included under this category. These
expenses may remain fix at certain level of output, while varying at other level,
but not in the same proportion. So in order to have a correct recovery of
overhead there must be two separate overhead recovery rates one rate for fixed
overhead and another for variable overhead.
It may be noted that it is the same overhead though we classify them in
different ways to suit our own purpose.
3.2 Codification of Overheads :
Codification of overheads is useful in accounting and controlling of
overheads. After classification of overheads the next step is codifying them. This
is so because there are number of overheads which are incurred in factories and
unless proper attention is given the chance of accounting of all overheads may
not be possible. To vacillate easy identification of different types of overheads
different code numbers are given. Thus all the overheads falling under the
category of depreciation relating to plant and machinery, factory building,
factory furniture may be given a separate number.
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3.3 Collection of overheads:
The process of ascertaining the amount of overheads incurred for a period
is called collection of overheads. The classified and coded overheads are
collected under standing order number. Generally, ‘overheads are collected at
the end of every month and after totaling them they are recorded in the overhead
ledger.
3.4 Departmentalization of Overheads :
In a large sized factory there exists number of departments. Some
department s are concerned with production process, while others render
services to production departments Whenever overheads are incurred in a
factory they have to be charged to these two types of departments. The process is
of allocation and apportionment is known departmentalization of overheads. It
helps in accurate ascertainment of cost, in controlling overheads, responsibility
can be fixed and accurate forecasting.
4. NEED FOR ACOUNTING OF OVERHEAD:
Accounting for overhead cost should be done in a manner, which would
help management in controlling cost and decision-making. Thus controlling
overheads is primarily of accounting for overheads. Barock, Palmer and Archer
states: “Management wants to maintain the same close control over overhead
costs as they do over the cost of materials and labour”[4] However, Phil Carroll
observe: “Very few companies have made anything like the same intensive
studies of overhead costs as they have been carrying to reduce plant cost for
many years”[5]
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No doubt overhead costs are generally neglected and the reason for this is
given by Coarles T. Horngren might be that “total factory overhead as well as
selling and administrative overhead, is usually a major part of total cost. Yet
individual items generally are not large in comparison with direct material and
direct labour cost”[6]
It follows from the above discussion that control is the basic objective for
accounting of overheads. To gain maximum control over expenses accountability
by individual should be fixed, expenses should be predicted, actual should be
compared with predictions, action to be taken should be checked out and
incentives should paid for best result.
John G. Blocker and W. Keith Weltmer point out that “it is a widely
recognized maximum that it is easier to increase overhead cost than to decrease
them” {7]
5. OVERHEAD PRODUCTIVITY ACCOUNTING :
It may be emphasis that the productivity accounting for overheads will be
helpful in providing necessary revalued overhead input data for the calculating
of overall productivity of the Seafood plants. It will also facilitate calculation of
overhead productivity ratio. It will facilitate calculation of overhead productivity
ratio, overhead productivity indices and various input-output output ratios,
which may be useful in analyzing overhead productivity in the seafood units of
Gujarat. It will also contribute towards the successful comparison of the seafood
plants.
The following steps are necessary for the overhead productivity
accounting:
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A Grouping of overhead expenses:
Overheads may be classified as manufacturing and non-manufacturing
overheads. Manufacturing expenses includes the following items of expenses:
  Depreciation
  Repairs and maintenance and
  Power and fuel
Non- manufacturing expenses:
Non-manufacturing or business service expenses include the following
major items of expenses.
  Fright out ward
  Share of head office
  Share of branch offices
  Stockyards expenses
  Rent
  Rates
  Taxes
  Insurance etc.
For the study overhead includes factory overhead, office overhead and
selling and distribution overhead. The overhead productivity is calculated as
follow :
OutputOverhead productivity= Total overhead input
B. Hypothesis:
Two hypotheses have been tested for analysis of overhead productivity.
One hypothesis based on Chi-square test. The productivity ratio and indices are
based on total output and overhead input which tend to vary over a period of
time, the resulting productivity ratios and indices also show fluctuation. In such
215
circumstances, it sometime becomes rather difficult to understand the average
productivity growth per annum and direction of productivity indices.
Acceptance of the following null hypothesis will resolve both these difficulties.
First:
Null Hypothesis: There would be no significant different difference in overhead
productivity indices of sampled unit during the period of study
Alternative Hypothesis : There would be significant difference in overhead
productivity indices of sampled unit during the period of study.
Level of significance: 5 percent
Statistical test used: Chi- Square
Critical value : 12.592.
If the calculated value of Chi-square remains less than the tabled value the
null hypothesis is accepted, otherwise the alternative hypothesis will be
accepted. The acceptance of null hypothesis would mean that the computed
values of indices of the sampled unit are not significantly differing. The
acceptance of alternative hypothesis would mean that the indices of the sampled
units are significantly differing.
Second:
Another null hypothesis has been tested to see whether there is any
significant difference between overhead productivity ratios of the seafood plants
during the period of study. This hypothesis is based on the analysis of – ANOVA
or F- test one-way analysis of variance, distribution free test. The acceptance of
the following null hypothesis would reveal that the average overhead
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productivity indices of the various Seafood plants are approximately equal.
However, rejection of this hypothesis will mean that the average overhead
productivity ratios between the seafood plants significantly differ. The rejection
of the null hypothesis would also suggest that some of the seafood plants use
their overhead efficiently in comparison with other plants, therefore individual
efforts are necessitated. This hypothesis is given here under.
Null Hypothesis:
There would be no significant difference in average overhead productivity
indices within sampled units during the period of study.
Alternative hypothesis : There would be significant difference in average
overhead productivity indices within the sampled units during the period of
study.
Level of significance : 5 Percent
Statistical test used : F-Test one –way variance analysis
Critical value : 2.34
The acceptance of null hypothesis would mean there is no significant
difference in average overhead productivity index within the sampled units
during the period of study. Acceptance of alternative hypothesis means there is
significant difference in average productivity index within the sampled units
during the period of study.
C. Calculation and Analysis of Overhead Productivity :
To measure the overhead productivity ratio output is divided by the input
value of overhead and multiplied with co-efficient of productivity. The
overhead productivity ratios, indices, input-output ratios etc. for the seafood
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units of Gujarat for the period of seven years covered by this study, 1996-97 as
base year has been selected. Assuming base year productivity ratio is 100,
productivity indices have also been calculated. Productivity ratio over 100
would always indicate, better utilization of overhead input, where as below 100
would indicate lower overhead productivity.
The input-output ratio will helpful in discovering causes responsible for
the loss in productivity.
7. MEASUREMENT OVERHEAD PRDCUTVITY IN SEAFOODUNITS OF GUJARAT :
Overhead cost is the last but by no means the least important element of
cost. Overhead is one of the important inputs in the seafood plants as it covers
most fixed in nature and arises as result of policy. It is a widely recognized
maxim that it is easier to increase overhead a cost than it to decrease them. [8]
Thus, controlling overheads is the primary aim of accounting for
overheads. To gain maximum control over expenses accountability by
individuals should be fixed, prediction should be done and actual expenses
should compared with the predicted and action should be taken deviation.
Through overhead productivity of seafood units it is tried to find out efficiency
or inefficiency in the use of overhead input, so that necessary actions can be
taken if needed.
The overhead productivity of the selected seafood units has been
calculated as follow.
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ANALYSIS OF OVERHEAD PRODUCTIVITY IN KESHODWLA SEAFOOD:
For the purpose of overhead productivity analysis in KSF following
hypothesis is tested.
Null (Ho) : There would be no significant difference in overhead productivity
indices of KSF during the period of study.
Alternative (H1) : There would be significant difference in overhead productivity
indices of KSF during the period of the study.
TABLE No.-6.1
CALCULATION OF OVERHEAD PRODUCTIVITY RATION, INDICES ANDCHI-SQUARE OF KSF. (Amount in Rs.)
YEAR SALES OVERHEAD O/IRATIO
PRODUC-TIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 17951110 5561911 3.23 100.00 87.24 0.31 1.87
1997-98 78871425 23886173 3.30 102.31 100.42 0.30 0.04
1998-99 72182535 20212239 3.57 110.65 113.59 0.28 0.08
1999-00 126852822 39333988 3.23 99.92 126.76 0.31 5.68
2000-01 288516696 61118984 4.72 146.26 139.93 0.21 0.29
2001-02 384087414 81098530 4.74 146.74 153.11 0.21 0.26
2002-03 535022562 91356529 5.86 181.45 166.28 0.17 1.38
TOTAL 1503484564 322568354 28.64 887.33 887.33 1.80 9.64
Average 214783509 46081193 4.09 126.76 126.76 0.26
SD = 29.43 a = 126.76C.V.= 23.22 b= 13.17
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The table 6.1 gives a brief account of overhead productivity ratio, overhead
productivity indices, averages, input-output ratio, value of Chi-square with the
co-efficient of variation and other related calculations for KSF.
The table reveals that output of KSF amounted to Rs.179.5 lakh in 1996-97,
which increased by 2880.44 percent to Rs. 5350.23 lakh in 2002-03. On the other
hand, the overhead input expanded by 1542.54 percent from Rs. 55.62 lakh in
1996-97 to Rs. 913.57 lakh in 2002-03 Because of slow increase in overhead input
in comparison with output the productivity ratio showed a sign of improvement.
The average overhead productivity ratio is 4.09. The ratio increased from 3.23 in
1996-97 to 3.30 in 1997-98, 3.57 in 1998-99, 3.23 in 1999-2000, 4.72 in 2000-01, 4.74
in 2001-02 and finally reached the peak figure of 5.86 in 2002-03.
The average productivity index shows an average increase of 26.76
percent over the base year. The productivity indices are 102.31, 110.65, 99.92,
146.26, 146.74, and 181.45 in the year from 1996-97 to 2002-03 respectively.
The value of co-efficient of variation is 23.22 shows a variability in
productivity indices. The trend value shows upward movement with positive
growth rate of the order of 13.17 per year. The calculated value of Chi-Square is
9.60, which lower than the tabled value 12.952. Hence the null hypothesis i.e.
there would be no significant difference in overhead productivity indices of
sampled units during the period of study is accepted.
The input-output ratio is 0.26, indicates that overhead input required for
one rupee of output of KSF is estimated to Rs. 0.26. KSF has improved the ratio
over the period. It was 0.31 in 1996-97 has come down to 0.17 in 2002-03.
On the basis of above analysis, it can be concluded that KSF has shown
satisfactory progress in the productivity of overhead.
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ANALYSIS OF OVERHEAD PRODUCTIVITY IN SAGAR PUTRAMARINEEXPORT PVT.LTD :
For the purpose of overhead productivity analysis in SPME Pvt. Ltd. following
hypothesis is tested.
Null (Ho) : There would be no significant difference in overhead productivity
indices of SPME Pvt. Ltd. during the period of study.
Alternative (H1) : There would be significant difference in overhead productivity
indices of SPME Pvt. Ltd. during the period of the study.
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TABLE No.-6.2
CALCULATION OF OVERHEAD PRODUCTIVITY RATION, INDICES ANDCHI-SQUARE OF SPME PVT. LTD.
(Amount in Rs.)
YEAR SALES OVERHEAD O/IRATIO PRODUC-TIVITYINDEX
TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 25246686 10092486 2.50 100.00 124.29 0.40 4.75
1997-98 63253056 16947652 3.73 149.20 124.20 0.27 5.03
1998-99 42286780 13805960 3.06 122.44 124.11 0.33 0.02
1999-00 45171429 13678267 3.30 132.02 124.02 0.30 0.52
2000-01 46932075 14371512 3.27 130.55 123.93 0.31 0.35
2001-02 28669768 10053751 2.85 114.00 123.84 0.35 0.78
2002-03 6155287 2051619 3.00 119.93 123.75 0.33 0.12
TOTAL 257715081 81001247 21.72 868.13 868.13 2.29 11.57
Average 36816440 11571606 3.10 124.02 124.02 0.33
SD = 14.33 a = 124.02C.V.= 11.55 b = -0.09
The table 6.2 shows the overhead productivity ratio, overhead
productivity indices. Averages, input-output ratio, value of co-efficient of
variation with Chi-square and other related calculations of SPME Pvt. Ltd.
The table gives information of output input of SPME Pvt.Ltd., amounted to
Rs. 632.53 lakh in 1997-98, which decreases by 90.27 percent to Rs. 61.55lakh in
2002-03. On the other hand the overhead input decreased by 87.89 percent from
Rs. 169.48 lakh in 1997-98 to Rs. 2.05 lakh in 2002-03. The base year productivity
ratio is 2.50 and the average ratio is arrived at 3.10, shows a 24 percent increase
over the base year ratio. The ratio of all years from 19997-98 to 2002-03 is 3.73,
3.06, 3.30, 3.27, 2.85 and 3.00.
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Looking to the overhead productivity index it is clear that the overhead
productivity of SPME Pvt. Ltd. has improved during the period of study. The
average overhead productivity index is increase by 24.02 over the base year
index. The productivity indices increased by 49.20, 22.44, 32.02, 30.55, 14.00 and
19.93 percent during the year from 1997-98 to 2002-03.
The average input-output ratio is 0.33, indicates the overhead input
require for one rupee of output of SPME Pvt. Ltd. is estimated to Rs. 0.33. The
ratio was 0.40 in the base year it has come down to 0.33 in 2002-03 shows saving
of 0.07 in overhead input. The value of co-efficient of variation is 11.55 shows a
moderate fluctuation in productivity indexes the trend value shows a downward
movement with negative growth rate of 0.09 per annum. The calculated value of
Chi-square is 11.57, which is lower than the tabled valued 12.592. Hence the null
hypothesis i.e. there would be no significant difference in overhead productivity
indices of sampled units during the period of study is accepted.
From the above analysis it clear that there is 24.02 percent increase in
average index, the requirement per rupee of output for over head is dropped by
0.07 paise in the year 2002-03 as compared to 1996-97. Thus it may be said that
SPME Pvt. Ltd. shows a satisfactory progress in overhead productivity.
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ANALYSIS OF OVERHEAD PRODUCTIVITY INHIRAVATI ICE AND COLD
STORAGE:
For the purpose of overhead productivity analysis in HICS following hypothesis
is tested.
Null (Ho) : There would be no significant difference in overhead productivity
indices of HICS during the period of study.
Alternative (H1) : There would be significant difference in overhead productivity
indices of HICS during the period of the study.
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TABLE No.-6.3
CALCULATION OF OVERHEAD PRODUCTIVITY RATION, INDICES ANDCHI-SQUARE OF HICS.
(Amount in Rs.)
YEAR SALES OVERHEAD O/IRATIO
PRODUC-TIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 172255785 56074988 3.07 100.00 109.48 0.33 0.82
1997-98 248680080 60072198 4.14 134.76 111.89 0.24 4.68
1998-99 64213152 24726578 2.60 84.54 114.29 0.39 7.75
1999-00 214714879 49636220 4.33 140.82 116.70 0.23 4.99
2000-01 187313892 55335078 3.39 110.20 119.10 0.30 0.67
2001-02 219648720 55646781 3.95 128.49 121.51 0.25 0.40
2002-03 182270878 50248687 3.63 118.08 123.92 0.28 0.27
TOTAL 1289097386 351740530 25.09 816.89 816.89 2.01 19.57
Average 184156769 50248647 3.58 116.70 116.70 0.29
SD = 18.53 a = 116.70C.V.= 15.88 b = 2.41
The table 6.3 provides details regarding overhead productivity ratio,
overhead productivity indices, average of productivity indices, input-output
ratio, trend values, co-efficient of variation with Chi-square and other related
calculation of HICS.
The table shows that the output of HICS was Rs. 2486.8 lakh in1997-98,
which decreased by 74.18 percent to Rs. 642.13, in 1998-99. On the other hand,
the overhead decreased by 58.83 percent from Rs. 600.72 lakh in 1997-98 to 247.27
lakh in 1998-99. The output decreased more than the input therefore the
productivity is decreased. The overhead ratio of the base year is arrived at 3.07.
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The overhead productivity ratio has been fluctuating during this period, from a
low of 2.6 in 1998-99 to a high of 4.33 for 1999-2000. The ratio was 4.1 for 1997-98,
2.60 for 1998-99, 3.39 for 2000-01, 3.95 for 2001-02 and 3.63 for 2002-03.
The productivity index for the base year is 100 and the average of the
index is 116.7. The overhead productivity indices increased by 34.76, 40.82, 10.20,
28.49 and 18.08 percent respectively over the base year in 1997-98 and 1999-2000
to 2002-03. The productivity index decrease by 15.46 percent in 1998-99.
The co-efficient of variation is calculated to 15.88, shows variability in
productivity indices. The trend values give upward movement with positive
growth rate of 2.41per year. The calculated value of Chi-square is 19.57, which is
more than the tabled value 12.592. Hence the null hypothesis is rejected and
alternative hypothesis i.e. there would be significant difference in overhead
productivity indices of the sampled units during the period of study is accepted.
The average input-output ratio is 0.29, indicates the overhead input required for
one rupee of output of HICS is estimated to 0.29. The ratio was 0.33 in 1996-97
come down to 0.28 in 2002-03, which suggests that HICS has improved overhead
productivity ratio.
Thus it may be said that the overhead productivity in HICS is improved
during the period of study.
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ANALYSIS OF OVERHEAD PRODUCTIVITY IN AMAR ICE & COLD STORAGE:
For the purpose of overhead productivity analysis in AICS following hypothesis
is tested.
Null (Ho) : There would be no significant difference in overhead productivity
indices of AICS during the period of study.
Alternative (H1) : There would be significant difference in overhead productivity
indices of AICS during the period of the study.
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TABLE No.-6.4
CALCULATION OF OVERHEAD PRODUCTIVITY RATION, INDICES ANDCHI-SQUARE OF AICS. (Amount in Rs.)
YEAR SALES OVERHEAD O/IRATIO
PRODUC-TIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 924230854 176285470 5.24 100.00 86.68 0.19 2.05
1997-98 944515113 185941111 5.08 96.89 86.53 0.20 1.24
1998-99 505573720 142459895 3.55 67.69 86.39 0.28 4.05
1999-00 623548288 161566081 3.86 73.61 86.25 0.26 1.85
2000-01 649769202 157978446 4.11 78.45 86.10 0.24 0.68
2001-02 564404505 130877333 4.31 82.25 85.96 0.23 0.16
2002-03 503757443 91659684 5.50 104.83 85.82 0.18 4.21
TOTAL 4715799125 1046768020 31.65 603.72 603.73 1.59 14.24
Average 673685589 149538289 4.52 86.25 86.25 0.23
SD = 13.25 a = 86.25C.V.= 15.36 b = -0.14
The table shows the overhead productivity ratio, overhead productivity
indices, averages, and input-output ratio, value of Chi-square with co-efficient of
variation and other related calculation of AICS.
The table reveals that output of AICS amounted to Rs. 9242.30 lakh in1996-
97, which decreased by 45.29 percent to Rs. 5055.73 lakh 1998-99. On the other
hand, the overhead decreased by 19.19 percent from Rs. 1762.85 lakh in 1996-97
to 1424.60 lakh in 1998-99. Because of more decrease in output than in overhead
input the productivity shows a negative sign. The overhead productivity ratio
fluctuates very widely during the period of study, ranging from a low of 3.55 for
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1998-99 to a high 5.50 in for 2002-03. The ratio was 5.24 for 1996-97, 5.08 for 1997-
98, 3.86 in 1999-2000, 4.11 in 2000-01 and 4.31 for 2001-02.
The overhead productivity for the base year is 100 came down to 96.89 in
1997-97, again came down to 67.69 in 1998-99, went up to 73.61 in 1999-2000,
78.45 2000-01, 82.25 in 2001-02 and 104.83 in 2002-03. The average overhead
productivity index is reduced by 13.75 percent over base year.
The value of standard deviation and co-efficient of variation are 13.25 and
15.36 respectively show a fluctuation in overhead productivity indices. The
trend value shows a downward movement with negative growth rate of the
order of 0.14 per year. The calculated value of Chi-square is 14.24, which is
higher than the tabled value 12.592. Therefore the null hypothesis is rejected and
the alternative hypothesis i.e. there would be significant difference in overhead
productivity indices of sampled units during the period of study is accepted.
The average overhead input required for one rupee of output of AICS is
estimated to Rs.0.23. The average input-output ratio is increased by 21.05
percent over the base year, indicates increase in overhead expenses.
On the basis above analysis it can be said that the overhead productivity of
AICS gives an inadequate and unsatisfactory situation. It is observed from the
table that the overhead productivity ratio during the period of study remained
much below than the base year overhead ratio, except in the year 2002-03, it was
above the base year ratio.
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ANALYSIS OF OVERHEAD PRODUCTIVITY IN BHAVANI SEAFOOD:
For the purpose of overhead productivity analysis in Bhavani Seafood following
hypothesis is tested.
Null (Ho) : There would be no significant difference in overhead productivity
indices of Bhavani Seafood during the period of study.
Alternative (H1) : There would be significant difference in overhead productivity
indices of Bhavani Seafood during the period of the study.
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TABLE No.-6.5
CALCULATION OF OVERHEAD PRODUCTIVITY RATIO, INDICES ANDCHI-SQUARE OF BSF.
(Amount in Rs.)
YEAR SALES OVERHEAD O/IRATIO
PRODUC-TIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 23679736 8131028 2.91 100.00 75.65 0.34 7.84
1997-98 77556846 20966894 3.70 127.01 95.63 0.27 10.30
1998-99 43157241 31812533 1.36 46.58 115.61 0.74 41.21
1999-00 55792402 14478016 3.85 132.32 135.59 0.26 0.08
2000-01 89382792 21829201 4.09 140.60 155.57 0.24 1.44
2001-02 114352572 20852482 5.48 188.30 175.55 0.18 0.93
2002-03 112944864 18098383 6.24 214.29 195.53 0.16 1.80
TOTAL 516866453 136168537 27.63 949.10 949.13 2.19 63.60
Average 73838065 19452648 3.95 135.59 135.59 0.31
SD = 51.09 a = 135.59C.V.= 37.68 b = 19.98
The table 6.5 provides information regarding productivity ratio, overhead
productivity indices, averages, and input-output ratio value of Chi-square with
co-efficient of variation and other related calculations of BSF.
It is evident from the table that output of BSF is amounted to Rs.236.80
lakh in 1996-97, which increased by 382.90 percent to 1143.52 lakh in 2001-02. On
the other hand the overhead input increased by 154.45 percent from Rs. 81.31
lakh in 1996-97 to 208.52 lakh in 2001-02. Because of slow increase in overhead
input in comparison with output the productivity ratio shows a sign of
improvement. The base year overhead productivity ratio is arrived at 2.91 and
average ratio for the period is 3.95 showing 35.74 percent increase over the base
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year. During the year 1997-98 and 1999-2000 to 2002-03 the ratios are 3.7, 3.85,
4.09, 5.48 and 6.24 respectively. It was lowest 1.36 in 1998-99.
The overhead productivity indices fluctuate very widely during the period
of study, ranging from a low of 46.58 for 1998-99 to a high of 214.29 in 2002-03.
The indices were 127.01 for 1997-98, 132.32 for 1999-2000, 140.6 for 2000-01 and
188.3 for 2001-02. There is 35.59 percent increase in average overhead
productivity over the base year.
The value of co-efficient is calculated to be 37.68, indicates significant
variability in the overhead productivity indices of BSF. The trend values have
upward movement with positive growth rate of the order of 19.98. The
calculated value of Chi-square is 63.60, which are, much more than the tabled
value 12.592. Hence the null hypothesis rejected and alternative hypothesis i.e.
there would be significant difference in overhead productivity indices of
sampled units during the period of study is accepted.
The average overhead input required for per rupee of output of BSF is
estimated to Rs. 0.31. It was 0.34 in 1996-97 reduced to 0.16 in 2002-03, shows
efficiency achieved in overhead utilization.
On the basis of above it may concluded that BSF has shown an
improvement in overhead productivity. During all the year the indices show
upward movement except 1998-99 it was far below the base year index. The
requirement of overhead input for one rupee of output is decreased and the
trend value show a positive growth of 19.98. But the value of co-efficient of
variation is very high demand managerial actions.
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ANALYSIS OF OVERHEAD PRODUCTIVITY IN SAGAR FOOD :
For the purpose of overhead productivity analysis in Sagar Food following
hypothesis is tested.
Null (Ho) : There would be no significant difference in overhead productivity
indices of Sagar Food during the period of study.
Alternative (H1) : There would be significant difference in overhead productivity
indices of Sagar Food during the period of the study.
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TABLE No.-6.6
CALCULATION OF OVERHEAD PRODUCTIVITY RATIO INDICES ANDCHI-SQUARE OF SAGAR FOOD (Amount in Rs.)
YEAR SALES OVERHEAD O/IRATIO PRODUC-TIVITYINDEX
TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 78915751 24532879 3.22 100.00 97.85 0.31 0.05
1997-98 96848475 24739455 3.91 121.70 109.15 0.26 1.44
1998-99 73525790 22146077 3.32 103.21 120.46 0.30 2.47
1999-00 104906912 24339670 4.31 133.99 131.76 0.23 0.04
2000-01 144948785 25801221 5.62 174.65 143.06 0.18 6.97
2001-02 127891811 51055506 2.50 77.87 154.36 0.40 37.90
2002-03 124431801 18342553 6.76 210.89 165.67 0.15 12.35
TOTAL 751469325 190957361 29.64 922.31 922.31 1.83 61.22
Average 107352761 27279623 4.23 131.76 131.76 0.26
SD = 42.99 a = 131.76C.V.= 32.62 b = 11.30
The table gives the details of overhead productivity ratio, overhead
productivity indices averages and overhead input-output ratio, value of Chi-
square with the value of co-efficient of variation and other related calculations of
Sagar Food.
The table reveals that output of Sagar Food amounted to 735.26 lakh
in1998-99 which increased by 97.14 percent to Rs. 1449.49 lakh in 2000-01. On the
other hand the overhead input increased by 16.50 percent from Rs. 221.46 lakh
in1998-99 to Rs. 258.01 lakh 2000-01. The output increased more than the
overhead input, the productivity ratio reflects a positive of sign of improvement
in productivity. The overhead productivity ratio is fluctuated during the period
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of study, ranging from a low of 2.50 for 2001-02 to a high of 6.76 for 2002-03,
shows 63.01 percent of variation. The ratio is 3.22 for 1996-97, 3.91 for 1997-98,
3.32 for 1998-99, 4.31 for 1999-2000 and 5.62 for 2000-01. The average ratio is 4.23,
showing an increase of 31.37 percent over base year.
The productivity index also shows an identical pattern of variation as
overhead productivity ratio. The indices are 121.7, 103.21, 133.99, 174.65, 77.87
and 210.89 from 1997-98 to 2002-03 respectively. The average index is increased
by 31.76 percent over the base year.
The value of co-efficient of variation is 32.62 reflects considerable
variability in overhead productivity of Sagar Food. The trend value shows a
positive growth rate of 11.30 per year. The calculated value of Chi-square is
61.22 which is more than the tabled value 12.592, therefore the null hypothesis is
rejected and alternative hypothesis i.e. there would be significant difference in
over head productivity of sampled units during the period of study is accepted.
The average input-output ratio is 0.26, indicates that the average overhead
input required for one rupee of output of Saga food is estimated to Rs. 0.26. This
ratio is improved during the period of study as it has come down to 0.15 from
0.31 in the year 1996-97.
On the basis of above analysis it may be deduced that Sagar Food has
achieved improvement in the overhead productivity. The average of indexes is
increased by 31.76 percent over the base year. The requirement per rupee of
output of overhead input is dropped down considerably. Trend value has a high
positive growth rate per year. But the co-efficient of variation indicate a
considerable fluctuation in productivity indices, is a negative factor.
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ANALYSIS OF OVERHEAD PRODUCTIVITY IN TULSI SEAFOOD:
For the purpose of overhead productivity analysis in Tulsi Seafood following
hypothesis is tested.
Null (Ho) : There would be no significant difference in overhead productivity
indices of Tulsi Seafood during the period of study.
Alternative (H1) : There would be significant difference in overhead productivity
indices of Tulsi Seafood during the period of the study.
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TABLE No.-6.7
CALCULATION OF OVERHEAD PRODUCTIVITY RATION, INDICES ANDCHI-SQUARE OF TSF.
(Amount in Rs.)
YEAR SALES OVER
HEAD
O/I
RATIO
PRODU-
CTIVITY
INDEX
TREND
VALUE
I/O
RATIO
(O-E)2
E
1996-97 37893819 15529224 2.44 100.00 130.82 0.41 7.26
1997-98 53134488 14481988 3.67 150.36 133.48 0.27 2.13
1998-99 45666267 14191658 3.22 131.87 136.15 0.31 0.13
1999-00 71271851 18577461 3.84 157.22 138.81 0.26 2.44
2000-01 98839800 31598209 3.13 128.19 141.48 0.32 1.25
2001-02 147443185 25920393 5.69 233.11 144.14 0.18 54.92
2002-03 14180116 8193098 1.73 70.93 146.80 0.58 39.22
TOTAL 468429526 128492031 23.72 971.68 971.68 2.33 107.35
Average 66918504 18356004 3.39 138.81 138.81 0.33
SD = 47.27 a = 138.81C.V.= 34.05 b = 2.66
The table 6.7 gives the information of overhead productivity ratio,
overhead productivity index, averages and input-output ratio, value of Chi-
square with co-efficient of variation and other related calculations of TSF.
The table reflects that output of TSF was Rs. 1474.43 lakh in 2001-02,’which
decreased by 90.38 percent to Rs. 141.8 lakh in 2002-03. On the other hand the
overhead decreased by 68.39 percent over from Rs. 259.20 lakh in 2001-02 to 81.93
lakh in 2002-03. The base year overhead productivity ratio is arrived at 2.44 and
the average ratio is 3.39 showing a rise of 38.93 percent over base year. The ratio
fluctuates during the period ranging from 1.73 in 2002-03 to 5.69 in 2001-02; the
fluctuation is worked out to be 69.60 percent.
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The average productivity index is worked out to be 138.81, indicates 38.81
percent improvements in productivity index over the period. The overhead
productivity indices are 50.36, 31.87, 57.72, 28.19, and 133.11, percent higher than
the base year index from 1997-98 to 2001-02 respectively, while it decline by 29.07
percent in 2002-03. Thus overhead productivity of TSF improved during the
period.
The trend value shows a positive growth of 2.66 per annum. The value of
co-efficient of variation worked out to be 34.05, which indicate high degree of
fluctuation in overhead productivity index. The calculated value Chi-square is
107.35, which is much more than the tabled valued 12.592. Hence the null
hypothesis is rejected and alternative hypothesis i.e. there would be significant
difference in overhead productivity indices of sampled units during the period
of study is accepted. The average input-output ratio is 0.33, indicates overhead
input required for one rupee of output of TSF is estimated to Rs. 0.33 This ratio
fluctuated considerably from 0.18 in 2001-02 to 0.58 in 2002-03.
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ANALYSIS OF OVERHEAD PRODUCTIVITY IN SELECTED SEVEN SEAFOOD
INDUSTRY:
For the analysis of overhead productivity in sampled units following
hypothesis are tested.
Null (Ho): There would be no significant difference in overhead productivity
index of Selected Seven Seafood Units during the period of study.
Alternative (H1): There would be significant difference in overhead productivity
index of selected Seven Seafood Units during the period of study.
Following table indicate overall performance related to overhead
productivity.
TABLE No.-6.8
COMBINED OVERHEAD PRODUCTIVITY IN SELECTED SEVEN SEAFOOD UNITS(Amount In Rs.)
YEAR SALES OVERHEAD O/IRATIO PRODUC-TIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 1280173741 296207986 4.32 100.00 89.17 0.23 1.32
1997-98 1562859483 347035471 4.50 104.20 91.87 0.22 1.66
1998-99 846605485 269354940 3.14 72.73 94.57 0.32 5.05
1999-00 1242258583 321609703 3.86 89.37 97.28 0.26 0.64
2000-01 1505703242 368032651 4.09 94.66 99.98 0.24 0.28
2001-02 1586497975 375504776 4.22 97.76 102.69 0.24 0.24
2002-03 1478762951 279950553 5.28 122.22 105.39 0.19 2.69
TOTAL 9502861460 2257696080 29.41 680.94 680.95 1.70 11.88
Average 1357551637 322528011 4.20 97.28 97.28 0.24
SD = 13.89 a = 97.28C.V. = 14.28 b = 2.70
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The table 6.8 gives the information regarding productivity index,
productivity ratio, averages, input-output ratio, value of co-efficient of variation
with the value of Chi-square and other related calculations of selected seven
seafood units.
It is seen from the table that output fluctuates from Rs. 8466.05 lakh in
1998-99 to Rs. 15864.98 lakh in 2001-02. The fluctuation spread of output is
worked out to 87.40 percent where as incase of input of overhead it fluctuates
from 2693.55 lakh in 1998-99 to 3755.04 lakh in 2001-02 the fluctuation for the
input is 39.43 percent indicates a healthy sign for overhead productivity.
The base year overhead productivity ratio is worked out to be 4.32, while it
is 4.2 as average overhead productivity ratio during the period of study. It
suggests the over all decline in overhead input utilization efficiency. The ratio
reached to 5.28 the highest level of the period of study in 2002-03, which is 22.32
percent over the base year. The ratios are 4.5, 3.14, 3.86, 4.09, and 4.22 from 1997-
98 to 2001-02 respectively.
Average overhead productivity index is 97.28, which indicates 2.78 percent
decline in average productivity over the base year. Overhead productivity index
is 4.2 and 22.22 percent increased over base year in the year 1997-98 and 2002-03.
The ratio declined by 27.27, 10.67, 5.34 and 2.24 percent in the remaining period
from 1998-99 to 2001-02 respectively.
The value of co-efficient of variation is 14.28 shows fluctuation in overhead
productivity indices. Trend values of the indices give positive growth rate of the
order of 2.70 per year. Calculated value of Chi-square is 11.88, which is lower
than the tabled value i.e. 12.592. Hence the null hypothesis i.e. there would be no
significant difference in overhead productivity indices of sampled seven seafood
units is accepted.
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The average input-output ratio is found 0.24, which indicates the average
overhead input required for one rupee of output of the Seafood units is
estimated to Rs. 0.24. The average indicates that the overhead input expenses are
increased over the period.
From the above analysis it can be said that overhead productivity of
Seafood units represents an inadequate and unsatisfactory situation.
GRAPH NO:-6.8
COMBINED OVERHEAD PRODUCTIVITY INDEX AND TREND VALUE IN
SELECTED SEVEN SEA FOOD UNITS
996-97 TO 2002-03
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OVERHEAD PRODUCTIVITY INDICES OF SEAFOOD UNITS & F-TEST ONEWAY ANALYSIS OF VARINCE:
To see whether there is any significant difference in average overhead
productivity indices within the sampled units during the period of study two
hypothesis are test based on F test.
Null(H0) : There would be no significant difference in average overhead
productivity indices Within the sampled units during the period of study.
Alternative (H1): There would be significant difference in average overhead
productivity indices within the sampled units during the period of study.
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TABLE NO: 6.9
CALCULATION OF THE VARIANCEWITHIN THE VARIETIES ANDBETWEEN THE VARIETIES.1. Sum of all items of various samples x1+x2...+ x7
887.33+868.14+816.89+603.72+949.10+922.31+971.678=6019.17
2. Correction factor is T2-N (6019.17)2 - 49 = 739396.07
3. Total sum of square (SST)= x12+x22...+ x72
118543 +109104 + 97734 + 53297 + 146955 +134458 + 150520 = 810611 – 739396 = 71215
4. Sum of squares between the samples (SSC)=( x1)2+(x2)2...+( x7)2N1 N2 N7
112479 + 107667 + 95330 + 52068 + 128685 + 121522 + 134880 = 752632 – 739396 = 13235
5. Sum of the squares within the samples (SSE)=SST-SSC 71215 – 13235 = 57979
TABLE No.-6.10
ANOVA TABLE
Source of
Variation
Sum of
Squares
Degree of
Freedom
Mean
Square
Variance
Ratio (F)
Between varieties 13235.94 6 2205.99
Within the varieties 57979.14 42 1380.45
2205.89 =1.6
1380.45
Total 71214 3586.28
The table reveals the data of overhead productivity indices of all sampled
units for the seven years of the study. The calculated F value is 1.60 and table
value at 6 degree of freedom and at 5 percent level of significant is 2.34. So the
null hypothesis is accepted. Therefore it indicates that there is no significant
different in average overhead productivity indices within the sampled units.
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OVERHEAD PRODUCTVITY IN THE SEAFOOD UNITS–A COMPARATIVEANALYSIS : TABLE No. 6.11COMPARATIVE ANALYSIS OF OVERHEAD PRODUCTIVITY INSELECTEDSEAFOOD UNITS FROM 1996-97 & 2002-03
A comparative analysis of average overhead productivity in selected
seafood plants for the period from 1996-97 to 2002-03 is presented in table 6.11.
It may be observed from the table that the combined average productivity
ratio for the seafood units is worked to 3.84, which means that every rupee spent
on overhead the output received comes to Rs. 3.84. The average overhead
productivity ratio of AICS (4.50), S. Food (4.23), KSF (4.09) and BSF (3.95) are
ranked first, second, third and fourth respectively. The performance of these
units are above the average ratio, while HICS (3.58), TSF (3.39) and SPME (3.10)
are ranked fifth, sixth and seventh number. However, the combined average
PRODUCTIVITY RATE
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KSF 4.09 3 126.76 4 23.22 4 9.59 1 0.26 2.5 13.17 2
SPME 3.10 7 124.02 5 11.55 1 11.57 2 0.33 6.5 -0.09 6
HICS 3.58 5 116.7 6 15.88 3 19.57 4 0.29 4 2.41 5
AICS 4.52 1 86.25 7 15.36 2 14.24 3 0.23 1 -0.14 7
BSF 3.95 4 135.59 2 37.68 7 63.60 6 0.31 5 19.98 1
SFOOD 4.23 2 131.76 3 32.62 5 61.22 5 0.26 2.5 11.3 3
TSF 3.39 6 138.81 1 34.05 6 107.33 7 0.33 6.5 2.66 4
TOTAL 26.86 859.89 170.36 287.12 2.01 49.29
AVERAGE 3.84 122.84 24.34 41.02 0.29 7.04
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productivity indices worked out to be 122.84 for the industry. Since the value of
combined average indices works out more than 100 it indicates that the industry
as whole has made considerable progress in the productivity of overheads. The
average productivity index figured at 126.76 for KSF, 124.02 for SPME, 135.59 for
BSF, 131.76 for S. Food and 138.81 for TSF being more than the industrial
average, while it remained at 116.70 for HICS and 86.25 for AICS being less than
the industry’s average.
The average co-efficient of variation works out at 24.34 for the industry.
SPME shows the lowest variability, as its co-efficient of variation is 11.55 percent.
The variability shows by BSF is the highest being 37.68 percent. The co-efficient
of variation remains less than the industry’s average in case of KSF (23.22), HICS
(15.88) and AICS (15.36), while it is more than the industry’s average in case of S.
Food.(32.62) and TSF (34.05). The table reveals that the average value of chi-
square for the industry is 41.02, higher than the tabled value. Therefore it may be
said that there is significant difference in overhead productivity indices of the of
the seafood units. The null hypothesis based on chi– square is accepted for KSF
(9.59) and SPME (11.57), while for all other units it is rejected.
The annual overhead productivity growth rate in seafood units is 7.04. The
overhead productivity growth rate for KSF (13.17), BSF (19.98) and S. Food
(11.30) is the higher than the combined average of the industry, where as in case
of SPME (-0.09), HICS (2.41) AICS (-0.14) and TSF (2.66) are lower than the
industry’s average growth rate. Total overhead input requirements per rupee of
output may also be observed from the table. The average overhead inputs
requirements were the highest in case of SPME (0.33), TSF (0.33) and BSF (0.31).
The overhead input was Rs. 0.26, Rs. 0.23, Rs. 0.26 for KSF, AICS and S. Food
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lower than the combine average, while it was just equal to combined average Rs.
0.29 in case of HICS.
On the basis of above analysis it can be said that overhead productivity of
AICS has been on top during the period of study. AICS requires lowest
overhead input for one rupee of output and the overhead productivity ratio is
higher. KSF and S. Food are holding second position in overhead productivity.
It may also be stated that there is high level of fluctuation, therefore control over
expenses in industry should be established to improve the performance.
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1. INTRODUCTION :
Productivity is an index of efficiency showing the effectiveness of
individual or combine factors used in producing goods or services.
Productivity is thus the power to produce and indicates the capacity for
growth and all material progress of the business. Men, machines materials,
capital, power and service all contribute to productivity the extent to which
each does so may be ascertained by the ratio of output to input. Where labour
represents a major portion of total cost, measurement of productivity of
labour is essential. In highly mechanized factories, machine productivity is
desirable. But productivity of one factor may be affected by the productivity
of another. For example, labour productivity may be affected by bad quality
of material defective tools and machinery and poor quality of management.
To resolve these difficulties total productivity is calculated.
2. MEANING AND CONCEPT OF TOTAL PRODUCTIVITY:
Overall productivity means calculating productivity taking all input
factors together or the productivity of the business as a whole. Productivity
ratio is relationship between the well-defined output and input. Productivity
ratio is said to be a measure of input efficiency. The various inputs are
Material, Manpower; Business services Capital goods, Power and fuel etc.
When all the inputs are added together and the productivity ratio is calculated
it termed as overall productivity ratio. However, when only one output of the
several components is used as denominator to work out the output ratio, is
described as a partial measure of productivity. J. P. Shrivastava states: When a
number of factors are involved in the production process but the output is
related to any single factor unit, productivity thus measured is called factor or
partial productivity. When the output is related to the entire input complex,
the relation between output and input is multifactor (or overall, composite or
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total) productivity [1]. Solomon Fabricant says: “of the several sense of power
to produce then it is to the comparison of output with particularly the ratio of
the other that the term productivity, is ordinarily attached.[2]. Hiram S. Devis
observes: that as common application of the term involves a notion of the rate
or degree with which the power to create or make is utilized, “the meaning of
productivity in the economic field stated as the degree to which the power to
make or provide goods or services having exchange value is utilized as
measured by the output obtained for the resources expended.”[3] One cannot
measure total productivity and partial productivity without certain
limitations. “One could of course measure the efficiency of input factor like
labour by standardizing conditions and all other inputs, but such procedures
are usually practicable only at the job level or in theoretical models”. ILO total
productivity “ it is the ratio between the output of goods and services and the
input resources consumed in the process of production”[4]
The partial productivity provides better results about the utilization of
inputs, but when individual share of input in output does not measure, at that
time total productivity becomes very important. There is general agreement
among different writers that the overall productivity ratio measures the total
productive efficiency of the combined resource input used by an enterprise.
The following two arguments are given in support of overall productivity
ratio[5].
(1) All goods and services (output) are the result to the combination of
many input and
(2) There is no direct way from output and input data to determine the
productivity of any particular class of input.
The above analysis has revealed that since it is not possible to segregate
the effect of various inputs, measuring overall productivity may be
treated as a true yardstick of efficiency of a manufacturing unit.
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Total productivity may be calculated for a department or for the whole
organization or for an industry or for the nation as a whole. Total productivity
by itself does not indicate anything. It has to be related to earlier years to fiend
the trend.
3. AIMS OF TOTAL PRODUCTIVITY:
Productivity of an individual input is known as partial productivity. It is
helpful in identifying in depth the causes for low productivity and initiate
appropriate corrective actions. But productivity is out come of all the factors.
Therefore total productivity is a true yardstick of measuring the efficiency of
an organization. The aims of total productivity are as follow.
Ø To attempts to eliminate the waste of every kind. It emphasizes the
efficient utilization of all the factors of production
Ø To facilitate the comparison of the performance of the firm with that of
its related firms.
Ø To enable the management to control the performance of the firm.
Ø To provide a reliable data certain management decisions such as
collective bargaining with the trade union, effective representation
before Government etc.
Ø It is integrated with the evaluation, planning and improvement phases
of the productivity cycle
Ø Total productivity of departments of an industry may facilitate intra
firm comparison.
4. STEPS IN ACCOUNTING FOR TOTAL PRODUCTIVITY:
The following points are included in total productivity of accounting.
Hypothesis: The following three hypotheses have been tested with three
corresponding alternative hypothesis for the purposes of analyzing total
productivity indices of the Sea Food plants. The first hypothesis and its
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alternative hypothesis is base on Chi-square test and second hypothesis and
its alternative based on the analysis of variance ANOVA or F-test third
hypothesis is based on Kendall’s co-efficient of Concordance. The hypotheses
have been framed as follow.
First:
Null Hypothesis: There would be no significant difference in total
productivity indices of the sampled unit during the period of study.
Alternative Hypothesis: There would be significant difference in total
productivity indices of sampled unit during the period of study.
Statistical Test: Chi –Square test
Level of significance: 5 percent
Tabled Value : 12.592
If the calculated value of Chi-square remains less than the critical value
the null hypothesis is accepted, otherwise the alternative hypothesis will be
accepted. The acceptance of the null hypothesis would mean that the
computed values of indices of the sampled units are equal. The acceptance of
alternative hypothesis would means that the indices of sampled units are not
equal.
Second
Null hypothesis: There would be no significant difference in average total
productivity indices within sampled units during the period of study.
Alternative Hypothesis: There would be significant difference in average
total productivity indices within the sampled units during the period of study.
Level of significant: 5 percent
Tabled value : 2.34
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The acceptance of null hypothesis would mean that there is no
significant difference in average total productivity indices within the sampled
units during the period of Study. Acceptance of alternative hypothesis means
there is significant difference in average total productivity indices within the
sampled units during the period of study.
Third:
The third hypothesis is tested to see that the ranks of total productivity
indices of sampled units are independent in their behiviour. The hypothesis
is based on Kendall’s co-efficient of Concordance. Acceptance of the null
hypothesis means the rank of total productivity indices of the seafood units
are independent in behiviour.
A. Null hypothesis : Rank of total average productivity indices of sampled
units are independent in behaviour.
B. Alternative hypothesis: Rank of total average productivity indices of
sampled units are not independent in behaviour.
C. Level of significant : 5 percent
D. Statistical test : Kendall’s co-efficient of Concordance
E. Critical value : 157.30
5. ANSLYSIS OF TOTAL PRODUCTIVTY:
The total productivity ratio is equal to the ratio of total output to input.
This ratio shows the value of output obtained per rupee of total input. In the
present study all the inputs viz. material, manpower and overhead are
included. The decline in output ratio would show a fall in the productive
efficiency and rise in the ratio would reveal increase in such efficiency of the
Sea Food Units. Besides total productivity ratio and productivity indices
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further calculation will also be made to find out the overall performance of the
units.
As material, labour and overhead affect productivity of the business as
a whole, it is difficult to express these factors by a common denominator for
measuring overall productivity. To overcome this difficulty, cost of different
units of input is adopted as convenient measure of productivity. Overall
productivity can be measured by the following formula:
Total productivity is also measured by:
Here, Profit = profit before interest and income tax
Capital Employed = Fixed Assets + Current assets –Current liabilities.
For the purpose of the study both input and output are considered in
value of rupee. Therefore the ratio would indicate output obtained for one
rupee of total input. Increase in ratio reflects improvement in total
productivity of the unit. The productivity indices have been calculated on the
base of productivity ratio. The base year index is calculated to be 100. Index
for any year above 100 shows better utilization of sources by the unit.
Value of outputTotal productivity = Cost of Input
OutputTotal productivity = Material + labour + overhead input
profit x 100Return on capital employed = Capital Employed
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6. ANALYSIS OF TOTAL PRODUCTIVITY IN SELECTEDSEAFOOD UNIT :
  KESHODWALA SEAFOOD:
For the analysis of total productivity in Keshodwala Seafood following
hypothesis are tested.
Null Hypothesis (Ho): There would be no significant difference in total
productivity indices of KSF during the period of study.
Alternative Hypothesis(H1): There would be significant difference in total
productivity indices of KSF during the period of study.
TABLE No.-7.1
CALCULATION OF TOTAL PRODUCTIVITY RATIO, INDEX AND
CHI-SQUARE IN M/S. KSF.
(Amount in Rs.)
YEAR SALE TOTALINPUT O-IRATIO
PRODU-CTIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 17951110 20227766 0.89 100.00 107.78 1.13 0.56
1997-98 78871425 81791221 0.96 108.66 109.53 1.04 0.01
1998-99 72182535 67284688 1.07 120.89 111.28 0.93 0.83
1999-00 126852822 124070039 1.02 115.21 113.02 0.98 0.04
2000-01 288516696 272519500 1.06 119.30 114.77 0.94 0.18
2001-02 384087414 381163876 1.01 113.55 116.52 0.99 0.08
2002-03 535022562 530824151 1.01 113.57 118.26 0.99 0.19
TOTAL 1503484564 1477881241 7.02 791.17 791.17 7.00 1.88
Average 214783509 211125892 1.00 113.02 113.02 1.00 0.27
SD = 6.49 a = 113.02
C.V.= 5.75 b= 1.75
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Table 7.1 provides data regarding total input and output, total
productivity indices, total productivity ratio, averages, calculated value of Chi
–square and other related information of KSF.
It is evident from the table that the output of KSF fluctuates from Rs.
179.51 lakh (1996-97) to 5350.22 lakh (2002-03). The fluctuation spread of
output is worked out be 2970.4 percent, while in case of total input it
fluctuates 202.27 lakh (1996-97) to 5308.24 lakh (2002-03) the fluctuation
spread of input is 2524.23 percent. The output increase more than the total
input, it is positive sign for the total productivity.
Total output-input ratio for the base year is 0.89, where as the average
ratio is 1.00 for the period of study. The average ratio shows improvement in
total input utilization during the period. The ratio is 0.96, 1.07, 1.02, 1.06, 1.01
and 1.01 during 19997-98 to 2002-03 respectively.
The average of total productivity indices is 113.02, indicates an increase
of 13.02 percent over the base year index 100. There is 8.66, 20.89, 15.21, 19.30,
13.55 and 13.57 percent increase in total productivity indices over base year
index from 1997-98 to 2002-03 respectively.
The total input-output ratio is 1.00, indicates that total input required
for one rupee of out of KSF is estimated to Rs.1.00. Though KSF has improved
the ratio from 1.13 (1196-97) to 0.99 (2002-03). The value of co-efficient is
worked out to be 5.75 shows minor fluctuation in total productivity indices.
Trend value shows a positive growth rate of 1.75 per annum. The calculated
value of Chi-square is 1.88, which is lower than the tabled value 12.952.
Therefore the null hypothesis i.e. there would be no significant difference in
total productivity indices of sampled units during the period of study is
accepted.
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The above analysis indicates that the efficiency of plant has improved
during the period covered by this study. This is evident from increase in
output-input ratio, decreased in input-output ratio, positive growth rate of
trend value and the low value of co-efficient.
GRAPH NO:-7.1
TOTAL PRODUCTIVITY INDEX AND TREND VALUE IN M /S
KESHODWALA SEA FOOD 1996-97 TO 2002-03
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  ANALYSIS OF TOTAL PRODUCTIVITY IN M/s. SAGAR PUTRA
MARINE EXPORT PVT. LTD.:
For the analysis of total productivity in M/s. Sagarputra Marine Export
Pvt. Ltd., following hypothesis are tested.
Null Hypothesis (Ho): There would be no significant difference in total
productivity indices of Sagar putra Marine Export Pvt. Ltd., during the period
of study.
Alternative Hypothesis(H1): There would be significant difference in total
productivity indices of Sagarputra Marine Export Pvt. Ltd., during the period
of study.
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TABLE No.-7.2
CALCULATION OF TOTAL PRODUCTIVITY RATIO, INDEX ANDCHI-SQUARE IN SPME PVT. LTD.
(Amount in Rs.)
YEAR SALES TOTALINPUT O-IRATIO
PRODU-CTIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 25246686 25257699 1.00 100.00 103.76 1.00 0.14
1997-98 63253056 65865755 0.96 96.08 101.13 1.04 0.25
1998-99 42286780 39833143 1.06 106.21 98.49 0.94 0.60
1999-00 45171429 44697966 1.01 101.10 95.86 0.99 0.29
2000-01 46932075 48662732 0.96 96.49 93.22 1.04 0.11
2001-02 28669768 33634511 0.85 85.28 90.59 1.17 0.31
2002-03 6155287 7172988 0.86 85.85 87.95 1.17 0.05
TOTAL 257715081 265124794 6.71 671.00 671.00 7.35 1.76
Average 36816440 37874970 0.96 95.86 95.86 1.05
SD = 7.21 a = 95.86C.V.= 7.53 b = -2.63
Table No. 7.2 presents the data regarding total input-output, total
productivity indices, total productivity ratio, trend value, average and
calculation of Chi-square with co-efficient and other related calculations of
SPME Pvt. Ltd.
It is clear from the table that the output fluctuates from 252.46 lakh
(1996-97) to 61.55 lakh (2002-03). The fluctuation spread of output is
calculated to be 75.62 percent, while the total input fluctuates from 252.58 lakh
(1996-97) to 71.73 lakh (2002-03), the fluctuation spread for the total input is
calculated to be 71.60 percent. So the output decreased more than the total
input, indicates negative sign for total productivity.
The base year productivity ratio is 1.00 and the average ratio is 0.96. The
total productivity ratio moves upward downward during the period of study,
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it ranges from a low 0.85 in 2001-02 to high of 1.06 in 1998-99. The ratio was
0.96, 1.01, 0.96 and 0.86 in the year 1997-98, 1999-2000, 2000-01 and 2002-03
respectively.
Productivity index in the base year is 100 and the average of indices is
95.86 shows fall of 4.14 percent during the period. The indices were 6.21 and
1.10 percent above the base year index; in the year 1998-99 and 1999-2000
shows a marginal improvement in total productivity. The indices declined by
3.92, 3.51, 14.78 and 14.15 percent over the base year during the year 1997-98,
2000-01, 2001-02 and 2002-03 respectively.
The value of co-efficient of variation is calculated to be 7.21, hence it can
be said that there is normal fluctuation in total productivity indices. The trend
value gives a negative growth rate of 2.63 per year. The calculated value of
Chi-square comes to 1.76, which is less then the critical value 12.592. Hence
the null hypothesis i.e. there would be no significant difference in total
productivity indices of the sampled units during the period of study is
accepted.
Average total input-output ratio arrived at 1.05 suggests that total input
required for one rupee of output of SPME Pvt. Ltd. is estimated to Rs. 1.05.The
ratio of 1998-99 was the (094) the lowest one and that of 2002-03 was the
highest (1.17) during the period of study.
It may be summed up that the performance of SPME Pvt. Ltd. regarding
total productivity during the period of study is unsatisfactory. It is apparent
that the average productivity is declined, input-output ratio is so high and it is
supported by a negative growth rate of trend value.
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  ANALYSIS OF TOTAL PRODUCTIVITY IN M/S. HIRAVATI ICE AND
COLD STORAGE :
For the analysis of total productivity M/s. Hiravati Ice and Cold
Storage, following hypothesis are tested.
Null Hypothesis (Ho): There would be no significant difference in total
productivity indices of Hiravati Ice and Cold Storage, during the period of
study.
Alternative Hypothesis(H1): There would be significant difference in total
productivity indices of Hiravati Ice and Cold Storage, during the period of
study.
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TABLE No.-7.3
CALCULATION OF TOTAL PRODUCTIVITY RATIO, INDEX ANDCHI-SQUARE IN HICS.
(Amount in Rs.)
YEAR SALES TOTALINPUT O-IRATIO
PRODU-CTIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 172255785 159372064 1.08 100.00 96.91 0.93 0.10
1997-98 248680080 181861843 1.37 126.51 97.69 0.73 8.50
1998-99 64213152 88263702 0.73 67.31 98.48 1.73 9.86
1999-00 214714879 208977880 1.03 95.06 99.26 0.97 0.18
2000-01 187313892 184529577 1.02 93.92 100.04 0.99 0.37
2001-02 219648720 231757604 0.95 87.69 100.82 1.06 1.71
2002-03 182270878 135652552 1.34 124.32 101.60 0.74 5.08
TOTAL 1289097386 1190415222 7.51 694.80 694.80 6.79 25.80
Average 184156769 170059317 1.07 99.26 99.26 0.97
SD = 19.17 a = 99.26C.V.= 19.31 b = 0.78
The table 7.3 provides information regarding total input-output, output
input ratio, total productivity indices, trend value, and calculation of Chi-
square with the co-efficient of variation other related calculations of HICS.
Table indicates that output fluctuates from 2486.80 lakh (1997-98) to
642.13 lakh (1998-99), the fluctuation spread of total output is calculated to be
74.18 percent, while the total input fluctuates from 1818.61 lakh (1997-98) to
882.63 lakh (1998-99) the fluctuation spread of input is arrived at 51.47. Thus
output reduced more than the total input it is said that it is negative sign for
the total productivity. Normal ratio is 1.08 and the average ratio comes to
1.07. The ratio shows upward down ward movement during the period of
study. The average ratio is 0.93 percent lower than the normal ratio. The ratio
reached it peak up figure of 1.37 in 1997-98, shows a rise of 26.85 percent,
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thereafter it fall to 0.73, 1.03, 1.02, 0.95 and 1.34 from 1998-99 to 2002-03
respectively.
Average of index is calculated to be 99.26, shows 0.74 percent decline
over base year. The index increased to 126.51 and 124.32 in 1997-98 and 2002-
03, than it fall to 67.31, 95.06, 93.92 and 87.69 from 1998-99to 2001-02
respectively.
The value of co-efficient variation is 19.31, indicates fluctuation in total
productivity index during the period of study. Trend value gives positive
value of 0.78 per annum. The average input-output ratio (0.97) shows total
input required for one rupee of output of HICS is estimated to Rs. 0.97. HICS
has improved this ratio since it was 0.93(1996-97) reduced to 0.74 (2002-03).
The calculated value of Chi-square is 25.80 and the table value is 12.592,
therefore the null hypothesis is rejected and alternative hypothesis i.e. there
would be significant difference in total productivity indices of sampled units
during the period of study is accepted.
The table indicates that the average index comes to 99.26, the average
input-output ratio is 0.97 and co-efficient reflects high fluctuation. Therefore
it may be said the total productivity of HICS is deteriorating during the period
of study.
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  ANALYSIS OF TOTAL PRODUCTIVITY IN M/s. AMAR ICE AND COLD
STORAGE:
For the analysis of total productivity in Amar Ice & Cold Storage,
following hypothesis is tested.
Null Hypothesis (Ho): There would be no significant difference in total
productivity indices of Amar Ice & Cold Storage, during the period of study.
Alternative Hypothesis(H1): There would be significant difference in total
productivity indices of Amar Ice & Cold Storage, during the period of study.
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TABLE No.-7.4
CALCULATION OF TOTAL PRODUCTIVITY RATIO, INDEX ANDCHI-SQUARE IN AICS..
(Amount in Rs.)
YEAR SALES TOTALINPUT O-IRATIO
PRODU-CTIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 924230854 816461441 1.13 100.00 94.91 0.88 0.27
1997-98 944515113 855142458 1.10 97.57 94.24 0.91 0.12
1998-99 505573720 566827195 0.89 78.79 93.57 1.12 2.33
1999-00 623548288 563036093 1.11 97.83 92.91 0.90 0.26
2000-01 649769202 621167839 1.05 92.41 92.24 0.96 0.00
2001-02 564404505 564108305 1.00 88.39 91.58 1.00 0.11
2002-03 503757443 466646715 1.08 95.36 90.91 0.93 0.22
TOTAL 4715799125 4453390046 7.36 650.35 650.36 6.69 3.31
Average 673685589 636198578 1.05 92.91 92.91 0.96
SD = 6.79 a = 92.91C.V.= 7.30 b = -0.67
Table No.7.4 provides information regarding total input-output, output-
input ratio, productivity indices, trend value’ Chi–square value with co-
efficient of variation and other related calculations of AICS.
It is clear from the table that output fluctuates from 9445.15lakh (1997-
98) to 5037.57 lakh (2002-03). The fluctuation of output calculated to be 46.66
percent, where as total input fluctuates from 8551.42 lakh to 4666.46 lakh
(2002-03), the fluctuation spread of total input calculated to be 45.43 percent.
The output reduced more than the input, indicates a negative sign for
productivity. The productivity ratio was 1.13 for the base year where as the
average ratio is 1.05, shows a decline of 7.08 percent over the base year. For
all the years of study the ratio is lower than the base year ratio (1.13).
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Average index reduced by 7.09 percent over the base year. There is
2.43, 21.21, 2.17, 7.59, 11.61 and 4.64 percent decline total productivity over
base year during the period of study from 1996-97 to 1997-98. It shows a
decreasing trend of total productivity.
The input-output ratio of AICS is 0.96, higher than the base year ratio
0.88. Therefore it can be said that the total input requirement increased more
in proportion to output. The ratio was 1.12 the highest one of the period in
1998-99. There is moderate fluctuation in productivity indices is indicated by
value co-efficient of variation (7.30). Trend value has a negative growth of
0.67 per annum. The calculated value of Chi-square is 3.31, which is less than
the tabled value 12.592. Therefore the null hypothesis i.e. there would be no
significant difference in total productivity indices of sampled units during the
period of study is accepted.
From the above table it is cleared that the average index is decreased by
7.09 percent, trend value shows annual decline in productivity by 0.67 and the
input requirement for one rupee of output is increased by Rs.0.05 in 2002-03
compared to 1996-97. Thus the performance of AICS regarding total
productivity is not satisfactory.
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  ANALYSIS OF TOTAL PRODUCTIVITY IN M/S.BHAVANI SEAFOOD :
For the analysis of total productivity in Bhavani Seafood, following
hypothesis is tested.
Null Hypothesis (Ho): There would be no significant difference in total
productivity indices of Bhavani Seafood, during the period of study.
Alternative Hypothesis(H1): There would be significant difference in total
productivity indices of Bhavani Seafood, during the period of study.
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TABLE No.-7.5
CALCULATION OF TOTAL PRODUCTIVITY RATIO, INDEX ANDCHI-SQUARE IN BSF..
(Amount in Rs.)
YEAR SALES TOTALINPUT O-IRATIO
PRODU-CTIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 23679736 24091116 0.98 100.00 105.24 1.02 0.26
1997-98 77556846 77055913 1.01 102.40 105.26 0.99 0.08
1998-99 43157241 37500018 1.15 117.09 105.28 0.87 1.32
1999-00 55792402 56002666 1.00 101.36 105.31 1.00 0.15
2000-01 89382792 81495095 1.10 111.58 105.33 0.91 0.37
2001-02 114352572 112712137 1.01 103.22 105.35 0.99 0.04
2002-03 112944864 113204324 1.00 101.50 105.38 1.00 0.14
TOTAL 516866453 502061269 7.25 737.15 737.15 6.78 2.36
Average 73838065 71723088 1.04 105.31 105.31 0.97
SD = 5.97 a = 105.30C.V.= 5.67 b = 0.02
The table 7.5 presents the data pertaining to total output total input,
total output-input ratio, productivity index, averages, co-efficient of variation,
value of Chi-square and other related calculation of BSF
From the table it is evident that the output fluctuates from 236.80 lakh
(1996-97) to 1143.52 lakh (2001-02), the fluctuation spread of output is worked
out to be 382.91 percent, whereas the total input fluctuates from 240.91 lakh
(1996-97 to 1127.12 lakh (2001-02), the fluctuation spread of the total input is
arrived at 367.85 percent. Thus the output increased more than the total
input, it is positive sign for productivity. The average productivity ratio is
arrived at 1.04, which is 6.12 percent higher than the base year ratio (0.98).
The ratio increased by 17.35 percent and reached to it peak figure 1.15 in 1998-
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99. The ratios are 1.01 (1997-98), 1.00 (1999-2000), 1.10 (2000-01); 1.01 (2001-
02) and 1.00 (2002-03), indicate better performance compared to the base year.
Average of total productivity indexes show an overall increase by 5.31
percent over base year. As compare to base year the indices increased by
2.40, 17.09, 1.36, 11.58, 3.22 and 1.50 percent from 1996-97 to 2002-03
respectively.
Average requirement of total input for one rupee of output is estimated
to Rs. 0.97, shows a better utilization of total input of BSF. It was 1.02 in the
base year (1996-97) the highest one for the period and the lowest point 0.87 in
1998-99. There is marginal fluctuation in productivity indices shown by value
of co-efficient of variation (5.67). Trend value shows positive growth rate of
0.02 per year. The calculated value of Chi–square is 2.36 is less than the
tabled valued therefore the null hypothesis i.e. there would be no significant
difference in total productivity indices of sampled units during the period of
study is accepted.
It may be summed up, looking to average productivity index, value of
co-efficient of variation and input-output ratio, that BSF has made
improvement in total productivity.
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ANALYSIS OF TOTAL PRODUCTIVITY IN SAGAR FOOD :
For the analysis of total productivity in M/s. Sagar Food, following
hypothesis is tested.
Null Hypothesis (Ho): There would be no significant difference in total
productivity indices of M/s. Sagar Food, during the period of study.
Alternative Hypothesis(H1): There would be significant difference in total
productivity indices of M/s. Sagar Food, during the period of study.
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TABLE No.-7.6
CALCULATION OF TOTAL PRODUCTIVITY RATIO, INDEX ANDCHI-SQUARE IN S.FOOD.
(Amount in Rs.)
YEAR SALES TOTALINPUT O-IRATIO PRODU-CTIVITYINDEX
TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 78915751 74722067 1.06 100.00 103.79 0.95 0.14
1997-98 96848475 93348757 1.04 98.24 101.90 0.96 0.13
1998-99 73525790 67360328 1.09 103.35 100.01 0.92 0.11
1999-00 104906912 94901456 1.11 104.67 98.12 0.90 0.44
2000-01 144948785 127663210 1.14 107.51 96.23 0.88 1.32
2001-02 127891811 151153235 0.85 79.82 94.34 1.18 2.23
2002-03 124431801 126393958 0.98 93.22 92.45 1.02 0.01
TOTAL 751469325 735543011 7.27 686.81 686.81 6.81 4.38
Average 107352761 105077573 1.04 98.11 98.11 0.97
SD = 8.60 a = 98.12C.V.= 8.77 b = -1.89
The table 7.6 presents the details regarding total input-output, output-
input ratio, productivity indices, and trend values of indices, averages, the
calculated value of Chi-square with co-efficient of variation and other related
calculations of Sagar Food.
It is evident from the table that the output of Sagar Food fluctuates
from Rs. 735.26 lakh (1998-99) to 1449.49 lakh (2000-01), the fluctuation spread
of output is calculated to be 97.14 percent, whereas the total input fluctuates
from Rs. 673.60 lakh (1998-99) to Rs. 1276.63 lakh (2000-01). The fluctuation
spread of total input worked out to be 89.52 percent. Thus the output and
input both increased but output increased more than the total input, which is
a positive sign total productivity.
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Output-input ratio ranging between 1.14 (2000-01) and 0.85 (2001-02),
highest and the lowest point of the period. Average ratio comes to 1.04
shows a marginal decline of 1.89 percent over base year ratio 1.06.
The indices show upward down ward movement during the seven
years of study. It is 100 in base year and decreased to 79.82 (2001-02), than
rose to 103.35 (1998-99), 104.67 (1999-2000) and 107.51 (2000-01), again fall
down to 98.24 (1997-98) and 93.22 (20002-03).
Average input-output ratio is 0.97 shows an increase of 2.10 percent
over the base year ratio. It was 0.88 in 2000-01 indicating highest efficiency
achieved by the unit. In 2001-02 it reached to 1.18 the highest for the period.
Indices give a negative growth rate of 1.89 per year. The value of co-efficient
of variation is ascertained at 8.77 indicating minor fluctuation. Calculated
value of Chi–square is 4.38, lower than the tabled value 12.592. Hence the
null hypothesis i.e. there would be no significant difference in total
productivity indices of sampled units during the period of study is accepted.
GRAPH NO:-7.6
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  ANALYSIS OF TOTAL PRODUCTIVITY IN TULSI SEAFOOD :
For the analysis of total productivity in Tulsi Seafood following
hypothesis are tested.
Null Hypothesis (Ho): There would be no significant difference in total
productivity indices of Tulsi Seafood, during the period of study.
Alternative Hypothesis(H1): There would be significant difference in total
productivity indices of Tulsi Seafood, during the period of study.
TABLE No.-7.7
CALCULATION OF TOTAL PRODUCTIVITY RATIO, INDEX ANDCHI-SQUARE IN TULSI SEAFOOD
(Amount in Rs.)
YEAR SALES TOTALINPUT O-IRATIO
PRODUC-TIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 37893819 38052438 1.00 100.00 109.26 1.00 0.78
1997-98 53134488 52723178 1.01 101.20 105.25 0.99 0.16
1998-99 45666267 44845038 1.02 102.26 101.24 0.98 0.01
1999-00 71271851 72133581 0.99 99.22 97.23 1.01 0.04
2000-01 98839800 101489143 0.97 97.80 93.22 1.03 0.22
2001-02 147443185 101514863 1.45 145.85 89.22 0.69 35.95
2002-03 14180116 41505617 0.34 34.31 85.21 2.93 30.41
TOTAL 468429526 452263858 6.78 680.64 680.63 8.63 67.57
Average 66918504 64609123 0.97 97.23 97.23 1.23
SD = 30.18 a = 97.23C.V.= 31.04 b = -4.01
The table No. 7.7 provides data pertaining to total input-output,
productivity index, productivity ratio, averages, Chi-square with co-efficient
of variation and other related calculations of TSF.
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From the above table it is cleared that output fluctuates from Rs. 1474.43
lakh (2001-02) to Rs. 141.80 lakh (2002-03) the fluctuation Spread of output is
arrived at 90.28 percent, where as in case of total input it fluctuates from Rs.
1015.14 lakh (2001-02) to Rs. 415.06 lakh (2002-03), the fluctuation spread of
total input is calculated to be 59.11 percent. This indicates that the output
decreased more than the total input, therefore it can be said that it is not
healthy sign productivity. Average productivity ratio is 0.97, which is 3
percent lower than the base year ratio 1.00. The performance of Tulsi Seafood
was the best in 2001-02 represented by 1.45 productivity ratio.
There is high level of variation in productivity indices. It was 145.85 the
highest in 25001-02 and 34.31 the lowest in 2002-03 which indicates 76.48
percent variation in total productivity indices. The indices were 101.20,
102.26, 99.22, and 97.80 in the years from 1997-98 to 2000-01. There is 2.77
percent decrease in average productivity index.
Input-output ratio was 1.00 in 1996-97, rose to 2.93 in 2002-03. The
average ratio is arrived at 1.23, shows 23 percent increase in total input
requirement for one rupee of output. The value of co-efficient of variation is
31.04 conforms the high fluctuation in productivity. The calculated value of
Chi-Square is 67.57, which is more than the tabled valued 12.592. Therefore
the null hypothesis is rejected and alternative hypothesis i.e. there would be
significant difference in total productivity indices of sampled units during the
period of study is accepted. Looking to above analysis it may be concluded
that the total productivity of TSF indicates poor state of affairs during the
seven years of the study.
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  ANALYSIS OF TOTAL PRODUCTIVITY IN SAMPLED SEVEN
SEAFOOD UNITS:
For the analysis of total productivity in Sampled Seven Seafood Unit,
following hypothesis are tested.
Null Hypothesis(Ho): There would be no significant difference in total
productivity indices of Sampled Seven Seafood Unit, during the period of
study.
Alternative Hypothesis(H1): There would be significant difference in total
productivity indices of Sampled Seven Seafood Unit, during the period of
study.
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TABLE No.-7.8
CALCULATION OF TOTAL PRODUCTIVITY RATIO, INDEX ANDCHI-SQUARE IN SAMPLED SEVEN SEAFOOD UNIT.
(Amount in Rs.)
YEAR SALES TOTALINPUT O-IRATIO
PRODU-CTIVITYINDEX TRENDVALUE I-ORATIO (O-E)
2
E
1996-97 1280173741 1158184591 1.11 100.00 96.77 0.90 0.11
1997-98 1562859483 1407789125 1.11 100.44 95.91 0.90 0.21
1998-99 846605485 911914112 0.93 83.78 95.05 1.10 1.34
1999-00 1242258583 1163819681 1.07 96.57 94.19 0.94 0.06
2000-01 1505703242 1437527096 1.05 94.76 93.34 0.95 0.02
2001-02 1586497975 1576044531 1.01 91.07 92.48 0.99 0.02
2002-03 1478762951 1421400305 1.04 94.12 91.62 0.96 0.07
TOTAL 9502861460 9076679441 7.29 660.74 660.74 6.72 1.83
Average 1357551637 1296668491 1.04 94.39 94.39 0.96
SD = 5.70 a = 94..39C.V.= 6.05 b = -0.91
Table 7.8 gives the details regarding total input-output, productivity
ratio, productivity index, input-output ratio, trend values of productivity
indices, averages calculation of Chi-square value with co-efficient of variation
and other related calculations of the seven units.
Output of the Seven selected units fluctuates from Rs. 8466.05 lakh
(1998-99) to Rs. 15864.98 lakh (2001-02), the fluctuation spread of output is
calculated to be 87.40 percent, whereas total input fluctuates from 9119.14
lakh (1998-99) to Rs. 15760.44 lakh (2001-02), the fluctuation spread of in case
of input is calculated to be 61.86 percent. The output increased more than
input. The base year productivity ratio is 1.11 and average is 1.04. There is
decreased in average total productivity by 6.31 percent over base year. The
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ratio for all the year is lower than the base year ratio except in the year 1997-98
it was equal to the base year ratio.
There is downward trend in total productivity of the selected units.
Productivity indices fall by 16.22, 3.43, 5.24, 8.93, and 5.88 percent over base
year during the year from 1998-99 to 2002-03 respectively. This is why there is
5.61 percent decrease in total productivity.
Average input-output ratio comes to 0.96, which is 6.67 percent more
over the base year ratio 0.90. The ratio has increasing tendency therefore the
average productivity is deprived during the period. The trend value has a
negative growth rate of 0.91 per year. There is moderate fluctuation in
productivity index; this is supported by the value of co-efficient of variation,
which is 6.05. The calculated value of Chi-square is 1.83 which less than the
tabled value. Therefore the null hypothesis i.e. there would be no significant
difference in productivity indices of sampled units during the period of study
is accepted. There is considerable decline in average productivity, the index
never went up over the base year (100), the trends have negative value and the
input-output ratio is increased. Looking to all these factors it can be said that
the total productivity of the selected units is deteriorated during the period of
the study.
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  TOTAL PRODUCTIVITY INDICES OF THE SEAFOOD UNITS AND
F-TEST ONE–WAY ANALYSIS OF VARIANCE :
To see whether there is any significant different in average total
productivity indices of sampled units during the period of study, following
two hypotheses is tested.
Null (Ho): There would be no significant difference in average total
productivity indices within the sampled units during the period of study.
Alternative (H1): There would be significant difference in average total
productivity indices within the sampled units during the period of study.
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TABLE No.-7.9
CALCULATION OF THE VARIANCE WITHIN THE VARIABLE AND BETWEENTHE VARIETIES.
1. Sum of all items of various samples x1+ x2...+  x7
791.18+671.10+694.81+650.35+737.15+686.81+ 680.64+ =4911.95
2. Correction factor is T2-N (4911.95)2 -49 = 492392.91
3. Total sum of square (SST)= x12+  x22...+  x72 T2-N
89718.97+64686.36+71537.78+60744.41+77876.39+67907.73+72527.39=505029.03 -
492392.91=12636.12
4. Sum of squares between the samples (SSC)=(  x1)2+(x2)2..+(  x7)2N1 N2 N789423.68 + 64322.06 + 68965.85 + 60422.16 + 77627.16 + 67387.25 + 66181.54 = 494329.70 -
492392.15 = 1936.79
5. Sum of the squares within the samples (SSE) = SST – SSC = 12636.12-1936.79 =10699.33
TABLE No.-7.10
ANOVA TABLE
Source of Variation Sum ofSquares Degree ofFreedom MeanSquare Variance Ratio(F)
Between varieties 1936.49 6 322.75
Within the varieties 10699.33 42 254.75
322.75254.75 =1.27
Total 12635.82
The table reveals that the data of total productivity indices of all
sampled units for the seven years of the study. The calculated F value is 1.27
and the table value at 6 degree of freedom and 5 percent level of significant is
2.34. So the null hypothesis accepted it means there is no significant difference
in total average productivity indices within the sampled units.
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  COMPARATIVE ANALYSIS OF TOTAL PRODUCTIVITY IN SEAFOOD
INDUSTRY :
The comparison of total productivity in seafood units for the period
from 1996-97 to 2002-03 is given in table 7.11.
TABLE No.-7.11
COMPARATIVE ANALYSIS OF TOTAL PRODUCTIVITY INSEAFOOD INDUSTRY FROM 1996-97 TO 2002-03
PRODU-
CTIVITY
RATIO
PRODU-
CTIVITY
INDEX
CO-EFF.
VARI.
CHI-SQUARE
VALUE
INPUT-
OUTPUT
RATIO
GROWTH
RATEUNIT
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KSF 1 5 113.02 1 5.75 2 1.88 2 1.00 5 1.75 1
SPME 0.96 7 95.86 6 7.53 4 1.76 1 1.05 6 -2.63 6
HICS 1.07 1 99.26 3 19.31 6 25.8 6 0.97 3 0.78 2
AICS 1.05 2 92.91 7 7.3 3 3.31 4 0.96 1 -0.67 4
BSF 1.04 3.5 105.31 2 5.67 1 2.36 3 0.97 3 0.02 3
S.FOOD 1.04 3.5 98.11 4 8.77 5 4.38 5 0.97 3 -1.89 5
TSF 0.97 6 97.23 5 31.04 7 67.57 7 1.23 7 -4.01 7
TOTAL 7.13 701.70 85.37 107.06 7.15 -6.65
AVERAGE 1.02 100.24 12.20 15.29 1.02 -0.95
The table reveals that the total productivity ratio for the industry is
worked out at 1.02. The ratio indicates that the industry receives Rs. 1.02 for
every rupee of input. The average total productivity ratio was highest for
HICS (1.07). The performance of AICS (1.05) S.food (1.04) and BSF (1.04) has
also better than the industry’s average and they are ranked 1st, 2nd, 3rd and
4th. In case of KSF (1.00), SPME (0.96) and TSF (0.97) it was lower than the
industry’s performance and they are given 5th, 6th and 7th rank. The combined
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total productivity index is 100.24. KSF (113.20) and BSF (105.31) showed
improvement in total resources utilization, while SPME (95.86), HICS (99.26)
AICS (92.91), S.food (98.11) and TSF (97.23) shown deteriorated condition as
regard total productivity. The co-efficient of variation worked out at the
highest being for 31.04 for TSF, it is also higher incase HICS (19.31) as
compared to industry’s average 12.20 percent. It was 5.75 percent for KSF,
7.53 percent for SPME, 7.30 percent for AICS and 5.67 percent for BSF, which
are below than the industry’s average 12.20 percent during the period of
study.
The annual growth of total productivity comes to -0.95 indicating a fall
in efficiency of the industry during the period of study. Only KSF (1.75),
HICS (0.78) and BSF (0.02) have shown the positive growth rate, while the
remaining units show the negative growth rate. The combined average value
of chi- square is arrived at 15.29 which is higher than the table value therefore
there is significant difference in total productivity indices of seafood units.
The null hypothesis in case of KSF (1.88) SPME (1.76) AICS (3.31) BSF (2.36)
and S. Food (4.38) is accepted, whereas in case of HICS (25.80), and TSF (67.57)
it is rejected.
The combined average of total input is calculated to be 1.02. Total input
requirement shown by input-output ratio of S Food (0.94) is the lowest one. It
was above the combined average for SPME(1.05) and TSF (1.23) while KSF
(1.00); HICS (0.97), AICS (0.96) and BSF (0.97) requires less total input as
compared to industry.
From the above analysis it may be concluded that AICS performs the
best among all the seven units during the period of study because HICS
requires lower total input (0.96) and the productivity ratio (1.05) is also higher.
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Productivity indices and Kendall’s Co-efficient of Concordance:
The material productivity indices, labour productivity indices and
overhead productivity indices of the selected seafood units from 1996-97 to
2002-03 are ranked as shown in the table 7.12. For the calculation of Kendall’s
Co-efficient of Concordance following hypotheses are tested.
Null(H0)= Rank of total average productivity indices of sampled units are
independent in behaviour.
Alternative(H1): Rank of total average productivity indices of sampled units
are not independent in behaviour.
TABLE No.-7.12
TABLE SHOWING CALCULATION OF KENDALL'S CO-EFFICIENT OF CONCORDANCE
Rj= 112-7 :
= 16
S= 198 :
= 198252
W = 0.786
Critical Value = 157.30
K=3 KSF SPME HICS AICS BSF S.FOOD TSF N=7
Material Index Rank 1 6 4 2 3 5 7
Labour Index Rank 1 5 2 6 3 4 7
Overhead Index Rank 4 5 6 7 2 3 1
Sum of Rank 6 16 12 15 8 12 15 Er=112
(R-R)2 100 0 16 1 64 16 1 S=198
SW = 1 x K²( N³ - N )12
198W = 1 x 9 ( 343 – 7 )12
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Above table reveals the data related to the total productivity indices of
the seafood units of fishing industry. Here the highest productivity indices
have been given first rank and followed by accordingly. In case of material
productivity Keshodwala seafood industry remains with highest rank and
Tulsi Seafood unit remains with last 7th rank. For labour productivity KSF
stands first and again Tulsi seafood stand last. In case of overhead
productivity Tulsi Seafood industry remains first and AICS stand last.
Considering the rank researcher have evaluated the situation for comparison,
with Kendall’s Co-efficient of concordance. The W is 0.786 critical values is
157.30. Hence the null hypothesis is accepted that is rank of total average
productivity indices of sampled units is independent in their behaviour.
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1. INTRODUCTION:
Today fish is universally accepted as the ultimate answer to the
problem of protein calories malnutrition faced by the fast growing population
of the world. To the poor it is best quality protein at an affordable price and
to the rich. It is the ‘heated food’ preventing their most dreaded problem
namely cardio- vacular diseases. Fish however is one of the most perishable
food items highly susceptible to bacterial and enzymatic spoilage unhanded,
processed, packed and stored scientifically.
The fishing industry is an important economical activity that provides
food and jobs for millions of people worldwide. The fishing industry includes
all the involved in the commercial productions of fish and shell-fish. The
catching, processing, processing, marketing and conservation of fish are all
part of the industry. Fish are sold fresh, canned, cured and frozen. In addition
the fish catch is used to produce high quality animal food and various
industrial products.
The oceans are the main sources of fish. Only a small portion of the
world commercial fish catch comes from inland sources like rivers, lakes and
from fish three category.
Marine capture : The fish catch got from the ocean of the world.
Inland capture : The fish catch from the rivers and lakes.
Aquaculture : The fish that is cultivated in artificial created environment.
In 1997 global fish production was 93392.30 lakh m. tones. China was
the largest fish producing country with 16.85 of world production. Peru,
Japan, Chile, USA, Russian FFD and Indonesia hold second to seven positions
respectively while India holds eighth rank.
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The seafood processing packing and export from India was pioneered
by the state of Kerala in the 1995’s. The state was also largely responsible for
setting the CIFT. The CIFT was looking for individual and organizations to
enter into the seafood exporting business. It shows immense opportunities
especially along the costal areas of the country. A lot of support was being
provided by the Government to encourage people to enter into the industry.
The fishing sector has a proud place in nation economy. The
significance of this sector is of two dimensional i. e. employments potential
and export potential. There are 59.59 lakh fishermen apart from these; this
sector is responsible for the generation of employment for several millions in
seafood and ancillary industries. The fisheries sector has an important source
of foreign exchange resource over a period of times in the country. The export
stood at Rs. 5096 crore during the year 1999-2000, contributing 4% of country’s
foreign exchange.
As in other states after formation of Gujarat the state government
provides lot of supports to encourage people to enter into the industry.
Looking to and identifying the vast potential to this industry late Mr. T.
Mehtani set up the first processing plant under the name Castlerock Seafood
Pvt. Ltd. in late sixties in Veraval. There after many entrepreneurs entered
into this industry. At present there are 60 units operating in the state.
Junagadh district with 54 plants has 77.96% of capacity of the state. In
seventies GSFC also set up a plant in Veraval to safeguard the interest of the
fishermen, which was taken over by Castle rock Ltd.
The state has also a canning plant in Veraval established by Shri
Damjibhai Shamjibhai Fofandi in the year 1976 under the name of Monarch
Seafood Pvt. Ltd. The plant was closed in 1982.
If we look at fish distribution pattern in Gujarat state, 65.70% of fish
production is consumed within the state and 34.3% of the production is
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marketed outside the state including foreign export. Export of processed
marine fish products from Gujarat to other countries started in 1973. In
following thirty years processing of the products spreads to Veraval,
Porbandar, Mangrol and Jamnagar. The state has exported 70432 mt. of
processed fish and fishery products worth Rs. 364.46 crore to Japan, China,
European Union and USA in 1996-97. The state’s share in export of fish
products was 0.59% in quantity and 0.99% in money value during 1971-72,
increased to 32.54% in quantity and 13.58% in money value in 1997-98. The
growth rate of export shows an increasing trend.
However Gujarat has not yet been able to exploit the potential that
gifted by the nature, with nearly 1600 kms of coastal line over 2 lakh square
kms of EEZ and about 1.60 lakh km of the continental shelf. Though the
industry has made progress during last two decades the industry is facing
certain problems like infrastructure facilities, power shortage, raw material
supply, pollution etc. In modern days technology development the changes
are fast and seafood industry has also not remained back. The industry has
undergone considerable expansions and modernization with latest
technology.
The various authors have defined the term productivity in different
ways. Productivity may be defined as the ratio of output to input. In general,
productivity means increase in output through better utilization of existing
resources i.e. material, men, machines and money without any addition in
cost of the production. Further productivity means efficient utilization of
resources as well as better techniques of production. Measurement of
productivity is a prerequisite of improvement of productivity.
There are several models of measurement of productivity. However, the
model entitled ‘Productivity Accounting’ presented by H. S. Davis has been
selected for this study, to measure and analyze the productivity of the seafood
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units, as it seems better on the several grounds. Firstly, it is an overall
measure of productivity although; measurement of partial productivity ratio
on the basis of this technique is possible. Secondly, it gives an accounting
measure of productivity and the present study has been conducted in the field
of accounting. Finally, the model is one of the best available models. It can be
used to determine the reason for change in company efficiency. It can be used
for control purposes. It takes into account all the output and input.
The data collected for the study from the annual audited reports of
various units and personal interviews. For the analysis productivity ratio and
input-output ratios are calculated for the period of seven years from 1996-97
to 2002-03. Only productivity ratio does not tell about the efficiency achieved
during the period of study. So it was necessary to calculate productivity
indices also. The productivity indices are worked out as percentage of base
year productivity ratio. Productivity indices are not only useful for indicating
progress made during the period of the study, these are also required to
facilitate comparisons and easy understanding of productivity data. Index of
any year or average index comes more than 100, it means efficient utilization
of the resources as compare to base year or vice- versa. For the study 1996-97
is taken as base year. In addition to this statistical tools like chi-square,
average, standard deviation and co-efficient of variation, have been calculated
for the purpose of analyses.
In the course of this study two null hypotheses have been tested. The
first hypothesis based on chi-square test. The statement of hypothesis is there
would be no significant difference in productivity indices of sampled units
during the period of the study. On the base of acceptance of this hypothesis it
was easy to know the direction and growth rate of productivity. However, in
case of rejection of this hypothesis it is concluded that there would be
significant difference in productivity indices of sampled units and such plants
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were studied on the basis of their individual merits. The second hypothesis
concerning productivity difference for each plants over seven years has been
stated. Thus there would be no significant difference in average productivity
indices within the sampled units during the period of study. This hypothesis
is based on F test one-way analyses of variance and it is concerned with inter
unit comparison.
2. MATERIAL PRODUCTIVITY:
Material represents an important asset and is the largest single item of
cost almost every business. Material productivity in manufacturing units is a
vital factor in ensuring a high level of effectiveness and efficiency. It is because
raw materials and bought out components cost usually constitute a high
proportion of the total cost of sales of most manufacturing organization. The
productivity of material is often more significant than that of level. So, it
justifies a correspondingly high degree of analysis and control. Therefore
success or failure of any concern may depend largely on efficient material
purchasing, storage, utilization and accounting.
The Seafood Industry is depends on raw fish, which accounts for almost
70 percent of sale. In addition to raw fish, salt, process chemical and primary
packing are the major raw material of the seafood industry. In this study
combined industrial average of material productivity is compared with the
individual units.
The average material productivity ratio of the seafood industry is
worked out to 1.49. In other wards it may be said that every rupee spent on
material, output value for the industry is Rs. 1.49. The average material
productivity ratio of HICS was highest at 1.64. The plants, which also showed
higher material productivity than the industry, are S. Food (1.53), BSF (1.50),
SPME (1.49). On the other hand material productivity of TSF (1.48). AICS
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(1.41) and KSF (1.38) were less than that of industry. As indices are the true
indicator of the progress made during the period. For material productivity
the highest average index (110.72) was recorded for KSF. This means that KSF
improved its material productivity during the study. AICS (96.29) and BSF
(95.96) show a better performance as compared to industry’s average 93.39.
On the other hand SPME (84.06), HICS (92.92), sfood (90.47) and TSF (83.30)
are performing below the combined average, which shows an average decline
trend in material productivity indices. The average performance of the
seafood industry shows a decline trend as combined average indices of the
industry worked out to 93.39 during the period of the study.
The co-efficient of variation arrived at 16.02 for the industry, which
shows the fluctuation in material productivity indices during the period of the
study. The co-efficient of variation in material productivity was lowest (7.44
percent) in the case of AICS. It means there was higher stability as compared
to industry in productivity index. While in case of highest variability was
recorded in case of TSF (31.06 percent). The co-efficient of variation for HICS
was 25.52 percent also indicating a very high variability. The co- efficient of
variation worked out at 8.35 percent for KSF, 12.45 percent for SPME, 15.33
percent for BSF and 12.00 percent for S.food indicating better stability as
compared to combined average.
The chi-square value of the seafood industry is higher than the tabled
value hence, there is significant difference in productivity indices of sampled
units during the period of the study. The null hypothesis in case of HICS
(42.33) and TSF (53.74) is rejected, while in case of KSF (5.21), SPME (11.23),
AICS (3.59), BSF (11.09) and S.food (3.42) it is accepted. Thus in case of HICS
and TSF it is said that there is significant difference in material productivity
indices of this units, whereas in other cases it seems to be reversed.
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The material input requirement shown by input-output ratio for HICS
is the lowest. The average input requirement for one rupee of output is
estimated to be Rs. 0.70 for the industry. The material requirement in case of
HICS (0.65), SFOOD (0.66), SPME (0.68) and BSF (0.68) were lower than
industry’s average. In the case of KSF (0.72), AICS (0.71) and TSF (0.83) were
higher than the combined average.
The industry shows a negative growth rate of the order of -2.69. So far
as material productivity indices are concerned. The HICS show the upper
movement. In the remaining units the indices show a downward movement
or revealed negative material productivity change.
The second null hypothesis is based on F-test. One-way analysis of
variance test at five percent of significant is rejected, as calculated value of F is
1.96, which is less than table value i.e. 2.34. Therefore null hypothesis is
accepted. Therefore, there is no significant difference in average material
productivity indices within the sampled units.
The units for which either material productivity ratio is lower or plants
in which the efficiency of material is declining should give first priority to
improve the material productivity. It may be noted that raw fish is the largest
single item, which is a matter concern for the seafood units. Improvement in
quality and uninterrupted availability of fish would be playing a significant
role in the improvement of material productivity. Fish is the most perishable
item. Therefore, handling and transportation become particularly most
important for prevention of wastage of fish.
The following steps are necessary to improve material productivity.
v The unit should have necessary facilities for the transportation of raw
material from landing centers to the plant.
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v Adequate facilities for raw material receiving and inspection should be
available.
v For such inspection an examination of the raw material belonging to
PD, PUD, HL, etc. shall be constituted a lot and sampled at the rate of
one kg subject to minimum ten pieces for every 250 kgs.
v Preprocessing and processing of the raw material viz. washing,
cleaning, grading, cooking and freezing should be done observing
good manufacturing practices under the supervision of technologists of
the unit.
v Saving in inventory cost is possible by useful management of material
input in HISC, SPME and BSF. This also can be implemented in other
units.
The plant should also take necessary steps to improve their material
productivity by aggressive and economical material management.
3. LABOUR PRODUCTIVITY :
Labour cost representing human contribution to the production is an
important factor, which requires constant control and proper accounting. The
labour is living factor, which manages the whole organization. In modern
organization the role of labour is changed. This is why labour productivity is
regarded as an important tool for analysis of economic and social problems.
The labour factor also effects overall performance of the unit. Labour
productivity depends upon the willingness to work and co-operation between
capital and labour. The higher the cooperation between the capital and labour
the greater is the productivity. So every effort should be made to have the
willing cooperation between these two wings of production, so that
improvement in productivity may be made. Labour productivity ratio has
291
also gained much recognition on the ground of easy measurement
computation and computation.
Workers however are often against any productivity drive as they fear
that increase in production and productivity may throw them out of job.
Workers should be convinced that productivity is not a technique to make
workers to work hard. Rather it is an approach that encourages workers to
work shorter.
The average productivity ratio were more than the combined mean
(41.50) in respect of KSF (89.24), AICS (61.62) and HICS (41.69), shows better
performance, while it was 25.38 for SPME, 28.43 for BSF, 21.72 for S Food, and
22.44 for TSF shows deteriorate performance as compared to industry.
The labour productivity indices show that during the period of study
highest progress in labour productivity is made by KSF (137.49), while it was
132.67 for HICS, and 100.40 for BSF better than the industry average which is
99.33.The plants which could not perform up to the standard during the
period were SPME (92.67), AICS (69.37), S. Food (93.57) and TSF (69.14). Thus
it may say that labour input is not properly utilized by these units.
The co-efficient of variation indicates the stability in the labour
productivity of the units. The highest stability in labour was found in the case
of S.food having 12.67 percent of co-efficient of variation. On the other hand
highest variability was recorded in labour productivity of KSF (72.33 percent).
The co-efficient of variation was also lower than the combined average in case
of BSF (19.59 percent) and SPME (24.89 percent), while it was higher in
cases of HICS (44.91 percent), AICS (32.5 percent) and TSF (41.73 percent) as
compared to industry average. The average value of chi-square for the
industry is worked out at 103.16, which is much higher than the table value;
therefore there is significant difference in labour productivity indices of the
sampled units. The null hypothesis based on chi-square test is accepted only
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in case of S. Food and SPME while in case of KSF, HICS, AICS, BSF and TSF, it
is rejected.
The average labour input requirement for one rupee of output is
estimated to be Rs. 0.04 in seafood industry. In case of KSF it was Rs. 0.02 for
HICS Rs. 0.03 and for AICS Rs. 0.02 lower than the industry average, shows a
better performance. It was higher than the industry average in case of SPME
(0.04), BSF (0.04) S Food (0.05) and TSF (0.07).
The second null hypothesis based on F test one analysis of variance is
tested at 5 percent of significant is rejected as the calculated of F is 2.12 which
is less than the tabled value therefore the null hypothesis i.e. there would be
no significant difference in average labour productivity indices within the
sampled units during the period of the study is accepted, it means that the
average labour productivity indices of the seafood units are approximately
equal. The average annual growth rate in labour productivity of the seafood
plants arrived at -3.12 during the period of study shows a negative sign for the
labour productivity. The better performance as regards growth rate was
shown by HICS (9.87), BSF (2.07) and S.food (0.85) while it was -17.73 for KSF,
-9.28 for SPME, -4.32 for AIC and -6.18 for TSF.
Since the labour productivity of the seafood units is not up to the mark
the following suggestions are made to improve the labour productivity.
Ø Mutual trust and co-operation between labour and capital should be
established.
Ø Workers participation in management to give them the feeling they
have a voice in the management of the unit.
Ø Efficiency of the existing staff should be increased through the methods
of time study, work-study, motion study and fatigue-study. These
techniques will reduce the work content by controlling ineffective time
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due to shortcomings of management. It will also reduce ineffective time
within the control of workers.
Ø Management should also set productivity standard and rise wage,
bonus etc. should be linked-up with productivity.
Ø Unproductive employment should be avoided.
Ø Giving various incentives to workers for greater productivity by
adopting balance wage structure, an adequate system of recruitment,
training and placement and promotion and labour welfare schemes.
4. OVERHEAD PRODUCTIVITY:
Overhead costs are also termed as indirect cost or supplementary cost.
These are the costs, which cannot be wholly debited to a particular job. They
are not direct material or direct wages nor are they expenses of a direct nature
and therefore, they cannot enter the cost of manufacturing. But they
constitute an element of cost as they have been incurred for manufacturing a
commodity or making it ready for sale.
The main objective of accounting for overhead is to control it. This can
be possible only when overheads are collected, classified, analysis and
codified on certain scientific bases. Accounting for overhead should be done
in such a manner that would help management in controlling the cost and
decision-making.
The overhead productivity ratio for the seafood industry is worked out
at 3.84. The best performance was shown by AICS with highest ratio 4.52,
while it was 3.10 for SPME shows the worst performance during the period of
the study. The average overhead productivity ratio in the cases of S. Food
(4.23), KSF (4.09) and BSF (3.95) were better than the industry average, while it
was lower in the cases of TSF (3.39) and HICS (3.58). The combined average of
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overhead productivity index was recorded at 122.84; it indicates that the
seafood industry has made progress over base year as regard overhead
productivity. The plants, which perform, better during the period of study
are TSF (138.81), S. Food (131.76), BSF (135.59), SPME (124.02) and KSF
(126.76). On the other hand the plants, which have shown poor performance,
are AICS (86.25) and HICS (116.71) as compared to industry average.
The co-efficient of variation of the industry is worked out at 24.34. The
co-efficient of variation in overhead productivity was maximum in the case of
BSF (37.68 percent), while it was minimum in case of SPME (11.55 percent). As
comparative purpose lower figure of co-efficient of variation is an indicator of
stability while higher value of co-efficient of variation is an indicator of
variation. The seafood plants which are ranked next to SPME are in this order
AICS (15.36 percent), HICS (15.88 percent); KSF (23.22), S. Food (32.62 percent)
and TSF (34.05 percent).
The average value of chi-square of the seafood industry is higher than
the tabled value so, it shows that the productivity indices of sampled units are
not approximately equal. The null hypothesis is based on chi-square test. It
states that overhead productivity of seafood plants would be approximately
equal is accepted for KSF (9.59) and SPME (11.57), while in the case of HICS
(19.57), AICS (14.27), BSF (63.60), S. Food (61.22) and TSF (107.33) null
hypothesis is rejected.
So far as the total input-output ratio is concerned the average of the
industry is Rs. 0.29 per rupee of output. The plants, which use their overhead
input efficiently, are ranked as AICS (0.23), KSF (0.26) and S Food (0.26), while
the plants, which show deficient performance as per ranked, are BSF (0.31),
SPME (0.33) and TSF (0.33). The performance of HICS was just equal to
industry. The second null hypothesis is based on F-test one-way analysis of
variance test at 5 percent level of significant. It states that there would be no
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significant difference in average overhead productivity indices within the
sampled plants, is accepted as the calculated value of F is 1.60 which is lower
than the tabled value i.e. 2.34. Thus it suggests that there is no significant
variation in average overhead productivity indices of sampled units during
the period of the study.
The annual growth rate of overhead productivity in seafood unit is 7.04.
The overhead productivity growth rate was 19.98 for BSF, 13.17 for KSF, 11.30
for S. Food, 2.66 for TSF, 2.41 for HICS, -0.09 for SPME and -0.14 for AICS.
From the above analysis the following suggestions may be made to
improve the overhead productivity in seafood industry.
Ø There should be cost consciousness among employers and employees.
Ø Proper cost records should be maintained.
Ø The sale expenses should be controlled.
Ø Efficiency of the each operation should be measured.
Ø Standard costing should be used and causes of variances should be
studied.
Ø Overhead expenses should be properly classified.
5. TOTAL PRODUCTIVITY :
The total productivity ratio measures the total productive efficiency of
the combined resources input used by an enterprise. The various input are
material, labour, business services, power and fuel etc. When all the inputs are
added to gather and productivity ratio is calculated, is termed as total
productivity ratio. For this study, cost of material, labour and overhead are
considered as input and sale is considered as output.
The average total productivity ratio for the industry is worked out at
1.02, which suggests that the industry receives an output of Rs. 1.02 for
investment of rupees one. The average total productivity ratio of HICS and
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seafood comes to 1.07for both the units, which is the highest. The average
total productivity ratio for AICS. (1.05) and BSF (1.04) was better than the
industry, while it was 1 for KSF, 0.96 for SPME and 0.97 for TSF lower than
the industry.
The progress made by the industry during the period is indicated by
productivity index of the industry, which is worked out at 100.65. The
productivity index was 113.02 for KSF, 105.31 for BSF and 100.99’ for S. Food
shows an improvement in total input utilization, while in case of HICS (99.26),
TSF (97.23); SPME (95.86) and AICS (92.91) presents unsatisfactory
performance as regard total productivity. These plants average total
productivity indices were not only below the industry average (100.65) but it
was lower than the base year.
The maximum variability was recorded in total productivity of TSF
(31.04 percent). On the other hand there was maximum stability in case of S.
Food (4.29percent). Higher variability was recorded in case of HICS (19.31).
In other units it was 5.75 percent for KSF, 7.30 percent for AICS, and 5.67
percent for BSF indicates stability in total productivity.
The average value of chi-square of seafood industry is higher than the
tabled value so it conforms that there is significant difference in total
productivity indices of the industry. The null hypothesis is accepted for
KSF(1.88), SPME (3.31), BSF (2.36) and S. Food (1.24), whereas in the case of
HICS (25.80) and TSF (67.57) null hypothesis is rejected. The total input
requirement shown by input-output ratio for S.Food is the best. It is 1.00 for
KSF, 0.97 for HICS, 0.96 fro AICS and 0.97 for BSF, also present better
performance over the industry, while it was 1.23 for TSF and 1.05 for SPME.
The second null hypothesis is based on F-test one-way analysis of
variance tested at 5 percent level of significant. It states that there would be no
significant difference in average total productivity indices within the sampled
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units, is accepted as the calculated value of F is lower than the tabled value.
Thus it suggests that the average total productivity indices of the sampled
units are approximately equal during the period of study.
The total productivity annual growth rate in seafood industry is -0.75.
The average total productivity rate was 1.75 for KSF, -2.63 for SPME, 0.78 for
HICS, 0.02 for BSF, -0.46 FOR S. Food and -4.01 for TSF. The average rate of
the industry is worried factor.
From the above analysis the following suggestions can be made to
improve the total productivity of the industry.
Ø Many units have negative growth rate in total productivity index,
therefore these units should take corrective measures to prevent and
cure sickness.
Ø In order to increase total productive efficiency cost reduction
programmes should be implemented.
Ø Level of efficiency should be measured frequently and try to improve it,
if improvement is not possible at least further deterioration should be
avoided for each and every aspect.
The standard costing should be introduced and productivity data should
be supplied in periodic report with actual and variance and causes
responsible for the same.
> All the resources should be utilized scientifically.
> Seafood industry of Gujarat heavily depends on export of shrimp's
products.
Now the time is come for product diversification and value addition
products.
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TABLE NO.1.19STTEMENT SHOWING THE DETAIL OF FISH BASED INDUSTRIES –1998-99.
ICEFACTRY COLDSTORAGE FREEZINGPLANT FROZENSTORAGE
FISHPULVE-RISER
BOAT BUILDYARD FISH MEALPLANT
NET MAK-INGPLANTNO. CAP NO. CAP NO CAP NO. CAP NO. CAP NO. CAP NO CAP NO. CAP
SERVICESTATIONNOSr.No. DISTRICT
TDP TON TPD TON TPD NO/YR TPD TPD1 JUNAGADH 210 4143 178 11803 56 2226 56 28551 50 953 16 320 2 42 2 977 642 AMRELI 22 72 2 140 0 0 0 0 0 0 1 10 0 0 0 0 03 BHAVNAGAR 25 220 0 0 0 0 0 0 0 0 0 0 0 0 1 100 04 JAMNAGAR 30 598 9 195 4 187 4 2250 0 0 1 0 0 0 1 300 15 RAJKOT 53 627 0 0 0 0 0 0 0 0 0 0 0 0 0 0 06 KUTCH 22 260 5 707 0 0 0 0 0 5 6 25 0 0 0 0 17 S.NAGR 19 119 17 99 0 0 0 0 0 0 0 0 0 0 0 0 08 B.KANTHA 10 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 09 MEHSANA 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 010 AMDAVAD 85 510 0 0 0 0 0 0 0 0 1 300 0 0 1 95 011 S.KANTHA 8 61 0 0 0 0 0 0 0 0 0 0 0 0 0 0 012 KHEDA 23 171 8 8115 0 0 0 0 0 0 0 0 0 0 0 0 213 P.M. 23 160 5 14 0 0 0 0 0 0 0 0 0 0 0 0 014 BARODA 34 287 11 186 0 0 0 0 0 0 0 0 0 0 0 0 015 BHARUCH 10 95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 016 SURAT 42 591 3 200 0 0 0 0 0 0 0 0 0 0 1 250 017 VALSAD 26 310 1 50 0 0 0 0 0 0 14 178 1 1 0 0 118 UKAI 2 8 0 0 0 0 0 0 0 0 0 0 0 0 0673 8880 239 21509 60 2413 60 30801 51 958 39 833 3 43 6 1722 69SOURCE: GUJARAT FISHERIES STATISTICS
TABLE NO. 1.20
MARINE AND INLAND FISH PRODUCTION TREND SINCE 1960-61 TO 1998-99.Sr.No. YEAR MARINEFISHPROD
INLANDFISHPROD.
INLANDFISHPROD. ANNUALGRAWTHRATEMARINE INLAND TOTAL
MARINEINLANDVALUERS. LAKH
INLANDVALUERS. LAKH
TOTALVALUERS. LAKH
AVERAGEPRICEMARINERS.PERKG.
INLAND
1 1960-61 79412 NA 79412 0 0 0 175.75 0 175.75 0.22 02 1970-71 151190 NA 151190 8 0 8 780.65 0 780.65 0.53 03 1971-72 147023 14167 161190 -2.76 0 6.61 842.84 141.67 984.51 0.57 14 1972-73 151293 14560 165853 2.9 2.77 2.99 908.63 145.6 1054.23 0.6 15 1973-74 177647 16400 194047 17.42 12.64 17 1472.78 213.2 1685.98 0.83 1.36 1974-75 157430 7455 164885 -11.38 -54.54 -15.03 1418.83 124.91 1543.74 0.9 1.687 1975-76 208300 12695 220995 32.31 70.29 34.03 3066.44 276.08 3342.52 1.47 2.178 1976-77 225379 15261 240640 8.2 20.21 8.89 4788.57 460.47 5249.04 2.12 3.029 1977-78 176895 13135 190030 -21.51 -13.93 -21.03 3084.24 417.78 3501.99 1.74 3.1810 1978-79 229971 15661 245632 30 19.23 29.26 4964 857.1 5821.1 2.16 5.4711 1979-80 206749 16343 223092 10.1 4.35 -9.18 5077.16 837.69 5914.85 2.46 5.1312 1980-81 218872 17331 236203 5.86 6.05 5.88 5712.88 1086.57 6799.45 2.61 6.2713 1981-82 22060 19323 239930 0.79 11.49 1.58 6034.91 1330.52 7365.43 2.74 6.8914 1982-83 1926697 19750 212419 -12.66 2.21 -11.47 6416.08 1818.97 8235.05 3.33 9.2115 1983-84 223281 21108 244389 15.89 6.88 15.05 8851.72 2486.32 11338.04 3.96 11.7816 1984-85 290708 23814 314522 30.2 12.82 28.7 13022.88 2971.23 15994.11 4.48 12.4817 1985-86 306577 24172 330749 5.46 1.5 5.16 13302.62 3323.72 16626.34 4.34 13.7518 1986-87 315942 24451 340393 3.05 1.15 2.92 17356.84 3539 20895.84 5.49 14.4719 1987-88 327560 22551 350111 3.68 -7.77 2.95 19269.3 3626.81 22896.11 5.88 16.082 1988-89 414075 22315 436390 26.41 -1.05 24.64 23487.98 3826.94 27314.92 5.67 17.1521 1989-90 432464 27146 459510 4.42 21.65 5.3 24153.63 5231.74 29385.37 5.59 19.2722 1990-91 500462 45867 546149 15.75 68.3 18.85 31088.74 9940.61 41029.35 6.21 21.7623 1991-92 530017 39870 569887 5.91 -12.73 4.35 42590.36 9112.1 51702.46 8.04 22.8524 1992-93 609103 51154 660257 14.92 28.3 15.36 56579.32 12321.61 68900.93 9.29 24.0925 1993-94 619836 65019 684855 1.76 27.1 3.73 59650.14 22492.07 82142.48 9.62 34.5926 1994-95 645261 70100 715361 4.1 7.81 4.45 75988.48 25029.12 101017.6 0.78 35.727 1995-96 598351 60158 658509 -7.27 -32 -7.95 77512.99 18421.2 95934.19 12.95 30.6228 1996-97 660068 65278 725346 10.31 8.51 10.15 90078.06 21044.01 111122.07 13.65 32.2429 1997-98 702355 70450 772805 6.41 7.92 6.54 102584 24026 126610 14.61 34.130 1998-99 55660 80068 631728 -21.46 13.65 -18.26 91019 28505 119524 16.5 35.6TOTAL 9775057 895422 11166479 186.81 232.81 176.55 777977.47 203608.04 994888.1 149.33 422.85AVERAGE 325835.2333 29847.4 22253546 6.227 7.760333333 5.885 25932.58233 6786.934667 33162.93667 4977666667 14.095Score : Gujarat Statistics Fisheries.
TABLE NO.-1.21
TOP TEN MARINE FISH LANDING CENTRE AND IT'S PRODUCE OF GUJARAT STTE AND IT'S PRODUCTION(Production in M. Tones)Sr.No. Name of Centre 1994-95 1995-96 1996-97 1997-98 1998-99 Percent1998-99 Variation Over1 Veraval 218217 215119 209709 233129 148194 2686 -84935 -36.432 Porbandar 92157 43845 61359 80776 77354 14.02 -3422 -4.243 Mangrol 39521 29719 34017 40428 40900 7.41 472 1.174 Jafrabad 23411 22430 21001 29989 21778 3.95 -8211 -27.385 Jakhau 46147 50246 50866 47529 51830 9.4 4301 9.056 Dwarka 14134 15704 21452 12421 4569 0.83 -7852 -63.227 Okha 36197 42934 45293 35151 11345 2.06 -23806 -67.728 Rajpara 9465 14135 14565 16288 17132 3.11 844 5.189 Navabandar 27506 17291 24180 36211 20391 3.7 -15820 -43.6910 Umarsadi 11559 18487 21734 16117 14506 2.63 -1611 -10Total Production 518314 469910 504176 548039 407999 73.96 -140040 -25.55Of Top ten CentreProduction of othercenter 126947 128441 155892 154316 143661 26.04 -10655 -6.9Production of Gujarat 645261 598351 660068 702355 551660 100 -150695 -21.46Source : Gujarat Fisheries statistics 1998-99.
TABLE NO. 1.25
GROWTH RATE OF MARINE FISH AND FISH PRODUCTS FROM PROUCT EXPORT FROM GUJARAT AND INDIA(Quantity in Tones and Value in Crore Rs.)Sr.No. YEAR INDIA GUJARAT STATE SHAREW.R.T.INDIA STATE GROWTHRATE INDIA'S GROWTHRATEQTY. VALUE QTY. VALUE QTY. VALUE QTY. VALUE QTY. VALUE1 1971-72 35523 44.25 208 0.04 0.59 0.99 - - - -2 1972-73 38903 59.72 352 0.73 0.9 1.22 69.23 82.5 9.51 34.053 1973-74 52279 89.51 957 2.34 1.83 2.61 171.88 220.55 34.83 49.884 1974-75 45099 68.41 718 1.17 1.59 1.71 -24.79 -50 -13.73 -23.575 1975-76 54463 124.53 1667 4.82 3.06 3.87 132.17 311.97 20.76 82.036 1976-77 66750 189.12 3197 9.05 4.79 4.79 91.78 87.76 22.56 51.877 1977-78 65967 180.95 3524 8.23 5.34 4.55 1.23 -9.06 -1.17 -4.328 1978-79 86894 234.65 4046 11.48 4.66 4.89 14.81 39.49 31.72 29.689 1979-80 86401 243.82 394 9.38 4.58 3.85 -2.62 -18.29 -0.57 3.9110 1980-81 75591 234.84 6665 12.9 8.82 5.49 69.18 37.53 -12.51 -3.6811 1981-82 70105 286.01 7011 19.4 10 6.78 5.19 50.39 -7.26 21.7912 1982-83 78175 361.36 5341 17.48 6.83 4.84 -23.82 -9.9 11.51 26.3513 1983-84 92691 373.02 5785 18.99 6.24 5.09 8.31 8.64 18.57 3.2314 1984-85 86187 384.29 6204 24.23 7.2 6.31 7.24 27.59 -7.02 3.0215 1985-86 83650 398.00 7983 30.58 9.54 7.68 28.68 26.21 -2.94 3.5716 1986-87 85843 460.67 8513 34.78 9.92 7.55 6.64 13.73 2.62 15.7517 1987-88 97179 531.20 7025 30.95 7.23 5.83 -17.48 -11.01 13.21 15.3118 1988-89 99777 597.85 7819 31.74 7.84 5.31 11.3 2.55 2.67 12.5519 1989-90 110843 634.99 8815 37.46 7.95 5.9 12.74 18.02 11.09 6.2120 1990-91 139419 893.37 22155 75.25 15.89 8.42 151.33 100.88 25.78 40.6921 1991-92 171820 1375.89 30547 132.84 17.78 9.65 37.88 76.53 23.24 65.0122 1992-93 209025 1768.56 44478 190.12 21.28 10.75 45.61 43.12 21.65 28.5423 1993-94 243960 2503.62 59897 275.65 24.55 11.01 34.67 44.99 16.71 41.5624 1994-95 307337 3575.27 86987 417.84 28.3 11.69 45.23 51.58 28.98 42.825 1995-96 296277 3501.11 81603 388.2 27.54 11.09 -6.19 -7.09 -3.6 -2.0726 1996-97 378199 4121.36 123213 570.58 32.58 13.84 50.99 46.98 27.65 17.7227 1997-98 385818 4697.48 125561 637.85 32.54 13.58 1.91 11.79 2.01 13.9828 1998-99 302934 4626.87 70432 367.46 23.25 7.94 -43.91 -42.39 -21.48 -1.5TOTAL 3811586 32327.35 734435 3361.5 328.97 186.24 888.19 1155.06 254.79 563.36AVERAGE 136128.071 1154.54821 26229.8214 120.053571 11.7489286 6.65142857 31.7210714 41.2521429 9.09964286 20.12Source : MPEDA KOCHIN BULLETIN PRIME.
